Theoretical and empirical assessment of a multi-institutional, social indicator model by Carter, Keith A.
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1979
Theoretical and empirical assessment of a multi-
institutional, social indicator model
Keith A. Carter
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Social Psychology and Interaction Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Carter, Keith A., "Theoretical and empirical assessment of a multi-institutional, social indicator model " (1979). Retrospective Theses
and Dissertations. 6634.
https://lib.dr.iastate.edu/rtd/6634
INFORMATION TO USERS 
This was produced from a copy of a document sent to us for microfilming. While the 
most advanced technological means to photograph and reproduce this document 
have been used, the quality is heavily dependent upon the quality of the material 
submitted. 
The following explanation of techniques is provided to help you understand 
markings or notations which may appear on this reproduction. 
1. The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. 
This may have necessitated cutting through an image and duplicating 
adjacent pages to assure you of complete continuity. 
2. When an image on the film is obliterated with a round black mark it is an 
indication that the film inspector noticed either blurred copy because of 
movement during exposure, or duplicate copy. Unless we meant to delete 
copyrighted materials that should not have been filmed, you will find a 
good image of the page in the adjacent frame. 
3. When a map, drawing or chart, etc., is part of the material being photo­
graphed the photographer has followed a definite method in "sectioning" 
the material. It is customary to begin filming at the upper left hand comer 
of a large sheet and to continue from left to right in equal sections with 
small overlaps. If necessary, sectioning is continued again—beginning 
below the first row and continuing on until complete. 
4. For any illustrations that cannot be reproduced satisfactorily by 
xerography, photographic prints can be purchased at additional cost and 
tipped into your xerographic copy. Requests can be made to our 
Dissertations Customer Services Department. 
5. Some pages in any document may have indistinct print. In all cases we 
have filmed the best available copy. 
University 
Microfilms 
International 
300 N. ZEEB ROAD. ANN ARBOR, Ml 48106 
18 BEDFORD ROW, LONDON WCl R 4EJ, ENGLAND 
7924232 
CAR T E R ,  K E I T H  A ,  
T H E U R E T I C AL  A N D  E M P I R I C A L  A S S E S S M E N T  O F  A 
M U L T I - I N S T I T U T I U N A L ,  S O C I A L  I N D I C A T O R  M O D E L .  
I O W A  S T A T E  U N I V E R S I T Y ,  P H . D . ,  1 9 7 9  
C O P R ,  1 9 7 9  C A R T E R ,  K E I T H  A .  
University 
Micrcîilms 
international 3oon. zeeb road, ann arbor, mi 48io6 
0 1979 
KEITH A. CARTER 
ALL RIGHTS RESERVED 
PLEASE NOTE: 
In all cases this material has been filmed in the best possible 
way from the available copy. Problems encountered with this 
document have been identified here with a check mark . 
1. Glossy photographs 
2. Colored illustrations 
3. Photographs with dark background 
4. Illustrations are poor copy 
5. Print shows through as there is text on both sides of page 
6. Indistinct, broken or small print on several pages throughout 
7. Tightly bound copy with print lost in spine 
8. Computer printout pages with indistinct print 
9. Page(s) lacking when material received, and not available 
from school or author 
10. Page(s) seem to be missing in numbering only as text 
follows 
11. Poor carbon copy 
12. Not original copy, several pages with blurred type 
13. Appendix pages are poor copy 
14. Original copy with light type 
15. Curling and wrinkled pages 
16. Other 
Universi^  
Miciorilms 
International 
300 N. ZEES BD.. ANN ARBOR. Ml 48106 '313) 761-4700 
Theoretical and empirical assessment of a 
multi-institutional, social indicator model 
by 
Keith A. Carter 
A Dissertation Submitted to the 
Graduate Faculty in Partial Fulfillment of 
The Requirements for the Degree of 
DOCTOR OF PHILOSOPHY 
Department; Sociology and Anthropology 
Major: Sociology 
For the Graduate College 
Iowa State University 
Ames, Iowa 
1979 
Copyright(c)Keith A. Carter, 1979. All rights reserved. 
Approved; 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
11 
TABLE OF CONTENTS 
page 
INTRODUCTION 1 
Social Indicators Research: The Context of the Present 
Study 1 
Historical antecedents to social indicators research 2 
The economic indicator system 3 
Recent Social Trends: A Report of the 
President's Research Committee on Social 
Trends, 1934 5 
Demographic population models 6 
Recent political events 6 
On the definition of social indicators 7 
Social Indicators Research: Types of Research Activity 9 
Type of statistical data used in social indicators 
research 11 
Objective social indicators data 11 
Subjective social indicators data 12 
Advantages and disadvantages of each type 
of data 12 
Type of social indicators research 15 
Descriptive social reporting 15 
Social indicator modeling 18 
Unique features of the present social indicator 
study 22 
The Sociological Relevance of Social Indicators 
Research 22 
ill 
page 
Purpose and Objectives of the Study 24 
Purpose of the study 24 
Objectives of the study 25 
PART I. SYSTEMATIC CONSTRUCTION OF A THEORETICAL, MULTI-
INSTITUTIONAL SOCIAL INDICATOR MODEL 27 
Introduction 27 
Systems approach to social indicator theory 
construction: Focus on one institution at a time 29 
Focus on a multi-institutional approach to social 
indicator theory construction 30 
The theoretical tasks necessary in the construction 
of a multi-institutional social indicator model 31 
The Ecological Complex: A Theoretical Framework for 
Social Indicators Research 32 
The appropriateness of human ecology for social 
indicators research 32 
The components of the ecological complex 33 
Population 35 
Environment 35 
Technology 36 
Organization 36 
Interrelationships Among Social Institutions 39 
A matrix of bivariate relationships 40 
An inventory of dependent variables for each 
independent variable 43 
A theoretical model of institutional interrela­
tionships 43 
iv 
page 
A Proposed Theoretical Multi-Institutional Social 
Indicator Model 46 
Utility of the Theoretical Model 48 
Utility of the model for cross-sectional research 
designs 49 
Utility of the theoretical model for longitudinal 
designs 50 
Conclusion 50 
PART II. INDICATOR SELECTION IN SOCIAL INDICATOR RESEARCH: 
EMPIRICAL MEASUREMENT OF A SOCIAL INDICATOR MODEL 52 
Introduction 52 
Theoretical perspectives and social indicators 
research 54 
Theoretical tasks necessary for the development 
of a meaningful theoretical perspective for 
social indicators 55 
Research Objectives 56 
Criteria for Assessing the Theoretical Linkage Between 
Concepts and Indicators 57 
Criteria to assess the correspondence between 
concepts and indicators 57 
Unit of analysis 57 
Substantive coverage 58 
Attribute or variable 58 
Dimensionality 58 
Criteria to assess the adequacy of indicators 58 
Functional unity 59 
Reliability 60 
V 
page 
Validity 61 
Measurement error 63 
One application of criteria to assess the validity 
of indicators 63 
Summary of measurement assessment criteria to be | 
used in the present study ! 65 
A Proposed Theoretical, Multi-Institutional Social 
Indicator Model 66 
Unit of analysis appropriate to social indicators 
research 67 
The ecological complex as an appropriate theoret­
ical framework for social indicators research 68 
Components of the ecological complex 69 
Population 69 
Environment 69 
Technology 70 
Organization 71 
Summary of the theoretical model 72 
Selection of Indicators to Measure Theoretical Concepts 75 
Dimensions of institutional performance 76 
Content analysis of the descriptive social reports 78 
Content analysis of social indicator modeling 
articles 80 
Rank ordering of concept dimensions 83 
Selection of indicators to measure the theoretical 
concepts 86 
Measurement Assessment 92 
vi 
page 
Assessment of the correspondence between concepts 
and indicators 92 
Unit of analysis 93 
Substantive coverage 93 
Attribute or variable 93 
Dimensionality 93 
Assessment of the adequacy of the indicators 94 
Functional unity and reliability 94 
External validity 95 
Internal validity 96 
Summary of measurement assessment 98 
Conclusions 98 
PART III. EMPIRICAL ASSESSMENT OF THE INTERRELATIONSHIPS 
AMONG INSTITUTIONAL SECTORS: A SOCIAL INDICATOR EXAMPLE 100 
Introduction 100 
The Theoretical Model 103 
Methods 106 
The population 108 
Measurement of institutional performance for the 
six institutional sectors 109 
Model testing procedures 114 
Findings 116 
Correlations among the indicators 117 
Analysis of the first-order partial correlation 
matrix 122 
vii 
page 
Multiple regressions without controlling for 
population size 126 
Multiple regressions controlling for population size 127 
Regressions with employment sector indicators 
as the dependent indicators 130 
Regressions with income sector indicators as 
the dependent indicators 133 
Regressions with the housing sector indicators 
as the dependent indicators 135 
Regressions with the health sector indicators 
as the dependent indicators 137 
Regressions with the public safety indicators 
as the dependent indicators 138 
Discussion 140 
Conclusions 148 
PART IV. EMPIRICAL ASSESSMENT OF A PROPOSED MULTI-
INSTITUTIONAL SOCIAL INDICATOR MODEL 151 
Introduction 151 
The Theoretical Model 153 
Population 155 
Social environment 155 
Social organization 156 
Interrelationships among institutional sectors 157 
Summary of theoretical model 158 
Methods 160 
The population 160 
Measurement strategy 161 
viii 
page 
Model assessment procedures 166 
Findings 170 
Correlations among the indicators 171 
Regressions with indicators of commitment of 
resources as the dependent indicators 173 
Regressions with education status indicators as 
the dependent indicators 177 
Regressions with employment status indicators as 
the dependent indicators 179 
Regressions with income status indicators as the 
dependent indicators 180 
Regressions with housing status indicators as the 
dependent indicators 182 
Regressions with health status indicators as the 
dependent indicators 186 
Regressions with public safety indicators as 
dependent indicators 188 
Discussion 190 
Conclusions 196 
SUMMARY, LIMITATIONS, AND IMPLICATIONS 198 
Summary 19 8 
Purpose and objectives of the study 199 
Purpose of the study 199 
Objectives of the study 199 
The theoretical model 201 
Measurement of the theoretical concepts 202 
Empirical assessment of the model 204 
Limitations of the Study 208 
ix 
page 
Data base 208 
Research design 209 
Measurement of the concepts 210 
Implications of the Study 211 
Implications for social indicators research 211 
Implications for decision makers 212 
LITERATURE CITED 215 
ACKNOWLEDGMENTS 225 
APPENDIX A; DATA SOURCES FOR INDICATORS 228 
APPENDIX B: SOCIAL INDICATOR PUBLICATIONS USED IN 
CONTENT ANALYSIS 231 
APPENDIX C: STATISTICAL DATA, MEANS, AND STANDARD 
DEVIATIONS FOR INDICATORS 236 
APPENDIX D: ZERO-ORDER CORRELATIONS AND FIRST-ORDER 
PARTIAL CORRELATIONS 262 
APPENDIX E; STANDARDIZED REGRESSION COEFFICIENTS FROM 
REGRESSIONS IN PART IV 273 
X 
LIST OF TABLES 
page 
PART I. SYSTEMATIC CONSTRUCTION OF A THEORETICAL, MULTI-
INSTITUTIONAL SOCIAL-INDICATOR MODEL 
Table 1. Matrix of dependent and independent variables 41 
Table 2. Inventory of dependent variables for each 
independent variable derived from Table 1 44 
PART II. INDICATOR SELECTION IN SOCIAL INDICATOR RESEARCH: 
EMPIRICAL MEASUREMENT OF A SOCIAL INDICATOR MODEL 
Table 1. Dimensions of institutional performance found 
in Wilcox et al., 1976 and Fear, 1977 77 
Table 2. Synthesis of dimensions of institutional 
performance in Wilcox et al., 1976 and 
Fear, 1977 79 
Table 3. Content analysis of indicators contained 
in 19 social reports 81 
Table 4. Content analysis of indicators contained 
in 18 empirical social indicator models 82 
Table 5. Rank order of dimensions of commitment of 
resources and institutional performance 
based on 37 social reports and empirical 
social indicator models 84 
Table 6. Indicators selected to measure commitment 
of resources to each institutional sector 
and institutional performance 87 
Table 7. Indicators selected to measure dimensions 
of population and social environment 91 
PART III. EMPIRICAL ASSESSMENT OF THE INTERRELATIONSHIPS 
AMONG INSTITUTIONAL SECTORS: A SOCIAL INDICATOR EXAMPLE 
Table 1. Indicators selected to measure the major 
dimensions of institutional performance 
for each institutional sector 112 
xi 
page 
Table 2. Hypothesized directions of relationships 
among social indicators 115 
Table 3. Zero-order correlations (above diagonal) and 
partial correlations controlling for population 
size (below diagonal) for the indicators 118 
Table 4. Standardized regression coefficients and multiple 
correlation coefficients for indicators at 
each stage 128 
Table 5. Standardized regression coefficients and multiple 
correlation coefficients at each stage, statis­
tically controlling for population size 131 
Table 6. Multiple correlation coefficients squared 
and multiple partial correlation coefficients 
squared for each block of indicators 144 
PART IV. EMPIRICAL ASSESSMENT OF A PROPOSED MULTI-
INSTITUTIONAL SOCIAL INDICATOR MODEL 
Table 1. Indicators selected to measure the major 
dimensions of institutional performance for 
each institutional sector 165 
2 2 
Table 2. Multiple R , change in multiple R , and 
multiple partial R^ for regressions of 
commitment of financial resources for each 
institutional sector on population and social 
environment indicators 175 
2 2 
Table 3. Multiple R , change in multiple R , and 
multiple partial r2 for regressions of 
commitment of personnel for each institu­
tional sector on population and social 
environment 176 
2 2 
Table 4. Multiple R , change in multiple R , and 
multiple partial R^ for regressions of 
education status indicators 178 
2 2 
Table 5. Multiple R , change in multiple R , and 
multiple partial R^ for regressions of 
employment status indicators 181 
xii 
page 
2 2 
Table 6. Multiple R , change in multiple R , and 
multiple partial R^ for regressions of 
income status indicators 183 
2 2 
Table 7. Multiple R , change in multiple R , and 
multiple partial R^ for regressions of 
housing status indicators 185 
2 2 
Table 8. Multiple R , change in multiple R , and 
multiple partial R^ for regressions of 
health status indicators 187 
2 2 
Table 9. Multiple R , change in multiple R , and 
multiple partial R^ for regressions of 
public safety status indicators 189 
xiii 
LIST OF FIGURES 
page 
PART I, SYSTEMATIC CONSTRUCTION OF A THEORETICAL, 
MULTI-INSTITUTIONAL SOCIAL-INDICATOR MODEL 
Figure 1. The ecological complex as outlined by 0. D. 
Duncan (1959) 34 
Figure 2. Modification of Duncan's (1959) ecological 
complex for social indicator modeling 38 
Figure 3. Theoretical model of institutional 
relationships 45 
Figure 4. A proposed theoretical, multi-institutional 
social indicator model 47 
PART II. INDICATOR SELECTION IN SOCIAL INDICATOR RESEARCH: 
EMPIRICAL MEASUREMENT OF A SOCIAL INDICATOR MODEL 
Figure 1. Proposed theoretical social indicator model 73 
PART III. EMPIRICAL ASSESSMENT OF THE INTERRELATIONSHIPS 
AMONG INSTITUTIONAL SECTORS: A SOCIAL INDICATOR EXAMPLE 
Figure 1. Theoretical model of the interrelationships 
among the performance of six institutional 
sectors 107 
PART IV. EMPIRICAL ASSESSMENT OF A PROPOSED MULTI-
INSTITUTIONAL SOCIAL INDICATOR MODEL 
Figure 1. A proposed theoretical, multi-institutional 
social indicator model 159 
1 
INTRODUCTION 
Social Indicators Research: 
The Context of the Present Study 
It has been twelve years since the label "social indicators" was 
introduced into the social science literature by Raymond Bauer (1966). 
Bauer proposed a research effort on the development of various "indi­
cators" of social well-being as part of the overall assessment of the 
impact of the space program on American society (Land and Felson, 1976: 
565). In the four years following the introduction of social indicators 
as an area of research, several major volumes proposing formats for 
social indicators research were completed (Wilcox et al., 1976:31). The 
early social indicator documents creating the most interest included 
Social Indicators (Bauer, 1966), three issues of Annals (two in 1967, 
one in 1970), Indicators of Social Change (Sheldon and Moore, 1968), 
Toward the Year 2000 (Bell, 1968), and Toward a Social Report 
(U.S.H.E.W., 1969) (Nulling, 1973:161). 
Interest in social indicators grew so rapidly in the years following 
1966 that Duncan (1969) viewed this area of research as a "social move­
ment." The participants involved in social indicators research have been 
a heterogeneous group consisting of sociologists, economists, psycholo­
gists, and decision makers at all levels of government (Fear, 1977:1). 
And the "movement" has not been limited to the United States, but has 
had world-wide appeal in less developed countries as well as more devel­
oped countries and in international organizations such as the United 
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Nations and the Organization for Economic Cooperation and Development 
(Mcintosh, 1975:1). 
More recently the appeal of social indicators research has dimin­
ished in comparison to the zeal of the late 1960s and early 1970s. The 
probable reason for this decreased appeal is that social indicators re­
search was viewed by many as the solution to all societal problems 
(Brooks, 1971:7; Fear, 1977:2; Mcintosh et al., 1977:245). In the face 
of such high hopes, the accomplishments of social indicators research 
appear disappointing (Sheldon and Freeman, 1970:109; Anderson, 1973:285; 
DeNeufville, 1975:51). In the view of Nicholas Mullins, the area of 
social indicators research "...may prove to have been a fad, or it may 
organize further do more research [and] produce a distinct theory..." 
(1973:156). Mullins believes the major problem for social indicators 
research is to produce the "systematization of a well-developed theory" 
(Mullins, 1973:156). The present study will hopefully make some contri­
bution to this goal. 
Probably a major assumption of most social indicators research is 
that a comprehensive information system is essential for effective social 
development policies and programs (Brooks, 1971:2; O'Connell, 1972:1; 
Callaghan, 1974:1; Mcintosh, 1975:1; Mcintosh et al., 1977:245). However, 
this assumption was not unique to social indicators research, and there 
are several historical antecedents to the social indicators movement. 
Historical antecedents to social indicators research 
Historical details that are antecedent to and part of the social 
indicators literature have been traced all the way from biblical times 
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up to present social indicators research in a variety of publications 
(e.g., see Gross, 1966; Mullins, 1973; Land, 1975; Sheldon and Parke, 
1975; Mcintosh, 1975; Wilcox et al., 1976; Fear, 1977; Fear et al., 
1978; Marshall, 1978). No useful purpose would be served by attempting 
yet another historical essay here. Instead the purpose of this section 
is to outline those specific perspectives in the literature that are 
the major antecedents to the objectives of the present study. Four 
antecedents are of primary importance: (1) the economic indicator 
system, (2) Recent Social Trends (Report of the President's Research 
Committee on Social Trends, 1934), (3) demographic population models, 
and (4) recent political events. 
The economic indicator system A major force behind efforts to 
develop a system of social indicators has been both the success and 
failure of the economic indicator system. Of all the social sciences, 
economists have had considerable influence in policymaking, and social 
indicators research may be seen as an effort to develop an analogous 
social indicator system. Several authors point to the success of econ­
omics as a discipline in the historical background of social indicators 
research (e.g., see Gross, 1966:158; National Commission on Technology, 
Automation, and Economic Progress, 1966:95; Brooks, 1971:2; Callaghan, 
1974:568; Mullins, 1973:158; Marshall, 1978:6). And in fact, the con­
cepts of quality of life and social well-being were often equated with 
economic well-being until the middle of this century (Dillman and 
Tremblay, 1977:117). The major thrust for economics began in the 1930s 
with the search for and collection of national economic statistics 
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combined with macroeconomic models derived from the economic theories 
of Keynes and others (Brooks, 1971:2; Mullins, 1973:158). Much public 
decision making regarding societal goals has relied heavily on economic 
criteria since the establishment of the Council of Economic Advisors 
in 1946 (Gross, 1966:158). This success of economics may be based on 
three interrelated theoretical and empirical characteristics: (1) a 
system of economic indicators collected and made available on a regular 
time series basis, (2) a single monetary unit of measurement, and (3) a 
set of macroeconomic theories (Land and Felson, 1976:568). However, 
there are now available several time series of social indicators, and 
the units of measurement for these series are monetary, people, and 
time (Land and Felson, 1976:569). The present study will focus on the 
building of a macrosociological theory for social indicators models. 
In addition to the successful use of economic models in public 
decision making, the limitations of these economic models also serve 
as an impetus to the development of systems of social indicators (e.g., 
see Brooks, 1971; Berlinger, 1972; Callaghan, 1974; Mcintosh, 1975; 
Dillman and Tremblay, 1977). Our concepts of quality of life and 
social development as a process to improve quality of life have been 
expanded to include more than simply economic well-being and develop­
ment. What is needed, in addition to economic development, is adequate 
health services, adequate employment services, adequate education ser­
vices, adequate housing, and so on. In other words, what is required 
is balanced development. Balanced development can be conceived in 
three complementary ways. First, the development process should 
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emphasize many institutional policy sectors (such as education, health, 
income, employment, public safety, etc.) rather than just a few insti­
tutional sectors. Second, development activities should help as many 
people as possible; that is, equitable development is a goal. And 
third, rural areas together with urban areas should develop on a con­
sistent and simultaneous basis (Carter et al., 1977:8). The development 
of a system of social indicators, as opposed to strictly economic indi­
cators , would be an integral part of the pursuit of balanced develop­
ment. 
Recent Social Trends: A report of the President's Research 
Committee on Social Trends, 1934 Though the label "social indicators" 
had not been coined yet, the work of William Ogbum as a research director 
of the President's Research Committee on Social Trends is seen as the 
sociological antecedent of recent social indicators research (Mullins, 
1973:159; Land and Felson, 1976:567; Marshall, 1978:5). The purpose 
of the research was to "interrelate the disjointed factors and elements 
in the social life of America, in the attempt to view the situation as 
a whole rather than as a cluster of parts" (President's Research Com­
mittee on Social Trends, 1933:xii-xiii). Wherever possible, statisti­
cal time series data were reported by the committee, and several issues 
of the American Journal of Sociology reported such data between 1928 
and 1945 (Land and Felson, 1976:567). Thus, an emphasis on balanced 
development predated current social indicators research by over three 
decades, but this emphasis was largely ignored by even sociologists 
(Mullins, 1973:159). 
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Demographic population models A third important antecedent to 
social indicators research has been the major advances made by demo­
graphers since the 1950s. The idea of collecting information on a 
society's population is nothing new as indicated by the U.S. Consti­
tution's mandate of a decennial census in 1970. As demography developed 
over the last half century, a strong relationship developed between the 
U.S. Census Bureau and demographers, as well as economists (Mullins, 
1973:158). Demographic population models regarding population size, 
fertility, mortality, and other population constructs have proven to 
be extremely accurate and useful. Thus, the sophistication of both 
economic and demographic models have been viewed as the ultimate, 
long-run goal for social indicators research. 
Recent political events It has been recognized that the prob­
lems studied by sociologists may be generated within the discipline, 
generated outside the discipline, or generated by the interplay of both 
types of forces (Merton, 1959). The area of social indicators research 
might be viewed as being generated within the discipline of sociology's 
emphasis on the process of social change. However, probably more impor­
tant than any forces within the discipline of sociology has been the 
force of political needs in the development of social indicators 
research. For example. Recent Social Trends (1933) was the result of 
William Ogbum and other social scientists being appointed to a presi­
dential committee. More recently, a series of unprecedented legisla­
tion during the presidential administrations of John F. Kennedy and 
Lyndon B. Johnson has been viewed as a major political force that 
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needed a system of social indicators (Mullins, 1973:159). The need for 
a system of social indicators arose out of growing governmental involve­
ment in programs related to a variety of concerns such as housing, edu­
cation, urban renewal, family assistance and others. Thus, just as the 
legislative programs of Franklin D. Roosevelt led to the need for a 
system of economic indicators, the recent legislative programs beyond 
strictly economic concerns require a system of social indicators to 
assess the broader impacts of these programs. 
On the definition of social Indicators 
Thus far, social indicators have been described in contrast to 
economic indicators. That is, rather than simply focusing on economic 
well-being, a system of social indicators would focus on many other 
institutional sectors in an attempt to measure social well-being. The 
assumption is that society has benefited from advances in the field of 
economics, but economic information alone is not enough to meet the 
needs of our society. By broadening our measurement and modeling strat­
egies beyond strictly economic well-being, this information will be use­
ful as we try to optimize well-being across many social concerns. 
However, such descriptions do not constitute an explicit definition 
of the term "social indicator." There has been considerable controversy 
over what should and what should not be considered a social indicator. 
The problematics of defining the concept "social indicator" has led 
Land and Felson to the conclusion that researchers should not get 
caught up in controversies over "intensional" definitions of social 
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indicators. At this stage of development social indicators are best 
defined "extensionally;" that is, an extensive definition regarding 
what are social indicators may be derived by pointing to major volumes 
of social indicators as examples of what is meant by the term (Land 
and Felson, 1976:566). Social indicator volumes have been produced at 
the national level (e.g., U.S.O.M.B., 1974), at the state level (e.g., 
Iowa Office for Planning and Programming, 1972) , and at the local level 
(e.g., Ontell, 1973; Carter, Ganey, et al., 1977). 
Thus, it is understandable that the cliche' "social indicators 
means different things to different people" is repeated so often. How­
ever, several criteria regarding a definition of social indicators do 
exist with some degree of consensus. One of the earliest definitions 
of social indicators stated that a social indicator is: 
...a direct measure of welfare...subject to the interpretation 
that if it changes in the "right" direction, while other things 
remain equal, things have gotten better, or people are "better 
off" (U.S.H.E.W., 1969:97). 
The criterion that social indicators must be direct measures of welfare 
or of direct normative interest is a common criterion among much of the 
social indicator literature (Wilcox etal., 1976:15-18; Fear et al., 
1978:3). 
A second major criterion regarding social indicators is that social 
indicators should be components of social systems models as parameters 
or variables (Land, 1971; Anderson, 1973; Land, 1975; Land and Felson, 
1976; Wilcox et al., 1976; Carter, Klonglan et al., 1977; Fear et al., 
1978; Carter, Fear, et al., 1978). The rationale for adopting some 
9 
social systems framework is that "...the success of economic indicators 
results from the fact that such indicators are interrelated components 
of an economic model...[which] tells us something about the function­
ing of the economic system" (Anderson 1973:285). In other words, 
theoretical models specifying relationships among indicators of states 
of the system, indicators of public policy, and indicators of basic 
social processes such as migration are required (Anderson, 1973:286). 
These two criteria for social indicators are complementary and 
were used as the basis for part of the theoretical framework for the 
present study. 
Social Indicators Research: Types of Research Activity 
A common assumption among social indicators researchers is that 
social indicators research "potentially can be used to inform, and per­
haps to guide, social policy in some more or less explicit way" (Land 
and Spilerman, 1975:1). However, such an assumption does little in 
the way of limiting the substantive and methodological domain of social 
indicators research. Numerous lists regarding types of social indi­
cators research activity have been constructed (e.g., see Walters, 1972; 
Fear, 1977; and Wilcox et al., 1976). The utility of various types of 
research activity has been a subject of controversy; for example, two 
proposed uses of social indicators that have received considerable 
criticism are program evaluation (Johansson, 1973) and social account­
ing (Galnoor, 1971; Harland, 1971, and Sheldon and Freeman, 1970). 
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Two types of social indicators research basic to the present study 
have been termed descriptive social reporting and social indicator 
modeling (Wilcox et al., 1976; Klonglan, Warren, et al., 1976; Fear, 
1977; and Carter, Klonglan, et al., 1977). Descriptive social reporting 
has been a major emphasis of social indicators research from the begin­
ning. Evidence of this emphasis is offered by a recent report of the 
Office of Planning and Research, State of California (1977). This re­
port is an annotated bibliography of over 100 U.S. descriptive social 
reports published at the federal, state, and local levels of government. 
The basic purpose of descriptive social reporting, following primarily 
the welfare/normative orientation, is to disseminate trend data regard­
ing social conditions to decision makers. On the other hand, the pur­
pose of social indicator modeling is to investigate the causes of 
changes in those social conditions. Social indicator modeling has not 
received as much emphasis as descriptive social reporting. Major works 
in social indicator modeling include Anderson (1973), Land and Felson 
(1976), Felson and Land (1977), and Pampel, Land, and Felson (1977). 
Social indicator modeling follows the systems perspective. Descriptive 
social reporting and social indicator modeling will be discussed as 
they relate to the present study. 
One dimension that further distinguishes social indicators research 
concerns the type of statistical data that are collected. The common 
distinction made is between subjective and objective data. Thus, social 
indicators research can generally be categorized into the following two-
by-two table; 
11 
Type of social Type of statistical data 
indicators research Objective Subiective 
Descriptive 
social reporting 
Social-indicator 
modeling 
The focus of the present study will be clarified in terms of these two 
dimensions. 
Type of statistical data used in social indicators research 
Objective social indicators data An objective social 
indicator does not consider people's perceptions about various issues. 
Objective indicators focus on measuring social conditions, rather than 
people's perceptions of social conditions (Wilcox et al., 1976:103). 
Objective social indicators might be described as "institutional 
outputs" resulting from the "collective decision making [process] in 
both the public and private sectors of society" (Stuby, 1977:233). 
Objective social indicators, in this sense, are measures of institu­
tional performance in various areas of social well-being such as educa­
tion, health, and employment. These institutional outputs in various 
areas of social well-being may be viewed as "necessary conditions for 
achieving a [satisfactory] quality of life...Without at least a con­
siderable number of the institutional goods and services, an individ­
ual's life would not have much quality" (Stuby, 1977:233). 
Finally, objective social indicators are largely enumerative and 
are found as counts, averages, and rates that can be aggregated to 
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local, state, and national units of analysis in secondary data publi­
cations (Land and Felson, 1976:569; Stuby, 1977:233). Thus, objective 
social indicators become "macro" indicators, as opposed to "micro" indi­
vidual indicators derived from samples of a specified population (Land 
and Felson, 1976:569). 
Subjective social indicators data Subjective social indicators 
measure quality of life in various areas of social well-being "...in 
terms of evaluating the attitudes, perceptions, and beliefs of people 
concerning the status of their own well-being, the condition of their 
community, their feelings about the quality of public services, as well 
as many other significant issues" (Wilcox et al., 1976:103). In rela­
tion to objective social indicators, subjective social indicators 
attempt to measure the impact of the institutional outputs on individ­
ual 's lives. 
Mcintosh (1975:11) observed that many social indicators researchers, 
such as Andrews (1974), Shanks (1971), and Duncan (1969), have called 
for the development of new statistical series concerned with the per­
ceptual and attitudinal aspects of life quality. Unfortunately, the 
mechanism for generating such subjective indicators, analogous to the 
mechanism for collecting objective indicators, has not been developed. 
A significant publication utilizing the subjective indicator approach 
is "The Quality of American Life" (Campbell et al., 1976). 
Advantages and disadvantages of each type of data These two 
types of statistical data have both advantages and disadvantages for 
social indicators research. An obvious advantage of objective social 
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indicators concerns the availability of data. Data regarding jobs, 
housing, education, health, and other areas of well-being are routinely 
collected for various governmental reports at local, state, and na­
tional levels. 
However, the interpretation of objective indicators is not always 
simple, even though much of the data are readily available. For many 
objective indicators, "...a numerical lack of some institutional out­
put is corrected by producing more of it" (Stuby, 1977:233). For 
example, if there is a large number of unsatisfactory housing units, 
the response is to build more housing units. "The quickest response 
to the quality problem is to increase the quantity of institutional 
output" (Stuby, 1977:233). However, the interpretation is not really 
that simple. One difficulty regards the optimum level for objective 
indicators. Decisions must be made regarding when the level of edu­
cation is high enough, and so on for many other policy sectors (Dillman 
and Tremblay, 1977:119). A second difficulty regards the appropriate 
mix of these institutional outputs; that is, the indicators themselves 
do not have any inherent value in terms of each other, and thus, it is 
difficult to ascertain whether resources might be better spent on 
achieving higher levels of education or higher levels of income (Dillman 
and Tremblay, 1977:119; Stuby, 1977:235). 
In other words, objective social indicators are "objective" only 
in the sense that they do not measure people's subjective orientations. 
They are not objective in the sense that policy decisions can automat­
ically be derived by observing the values of the indicators. Utilization 
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of objective indicators requires normative judgments by decision­
makers. Whether the level of an objective indicator is adequate or 
inadequate is a normative judgement. 
Thus, some researchers conclude that one way to compensate for 
the limitations of objective indicators is to develop a system of sub­
jective indicators (e.g., see Dillman and Tremblay, 1977; Stuby, 1977). 
A system of subjective indicators would measure people's perceptions 
of their quality of life and various areas of social well-being related 
to quality of life. However, as with objective social indicators, 
there are several limitations with subjective social indicators. One 
limiting characteristic of subjective indicators concerns the "...quickly 
changing nature of personal attitudes" (Wilcox et al., 1976:103). Indi­
vidual attitudes regarding social conditions may change rapidly while 
conditions have changed very little. A second limiting characteristic 
of subjective indicators is that people's perceptions of social condi­
tions may not be an accurate reflection of those conditions. Inaccurate 
perceptions may be due to (1) lack of knowledge about social conditions 
(e.g., people may perceive that poverty is not a problem in their com­
munity when a sizable group of residents' incomes are below poverty); 
(2) unrealistic and individually focused perceptions (e.g., a desire 
to clear the air of all detectable air pollution regardless of the eco­
nomic effects of such policy); and (3) relative deprivation (Dillman 
and Tremblay, 1977:120). A third limiting characteristic of subjective 
social indicators regards the relative lack of data. Even though there 
has been a call for the development of subjective statistical series, 
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no organizational mechanism with steady funding to generate trend data, 
as with the objective social indicators, has been established. 
Thus, it may be concluded that a comprehensive system of social 
indicators would require both subjective and objective social indicators. 
Both types of statistical data have advantages and disadvantages. Much 
work remains before adequate systems of both types of indicators can 
be established and combined. Most social indicators research to date 
has been descriptive, and thus research regarding the interrelationships 
among variables must be the next step. As such, no one study can de­
velop both subjective and objective social indicator systems (Wilcox 
et al., 1976:105). The present study focused upon the development of 
a system of social indicators using objective statistical data. 
Type of social indicators research 
As discussed previously, a second dimension distinguishing 
social indicators researchers regards the type of social indicators 
research conducted. Two major types of research emphasized in the 
literature have been termed descriptive social reporting and social 
indicator modeling. The purpose of this section is to outline what 
the present study had in common with previous research in these two 
areas, and to outline what the author feels is unique about the present 
s tudy. 
Descriptive social reporting The purpose of descriptive social 
reporting is to mobilize and disseminate data regarding social condi­
tions to decision makers. As stated earlier, the common assumption is 
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that social indicators research has the potential to guide social policy 
in some more or less explicit manner. The controversy arises over what 
types of research and form of information will be most beneficial to 
decision makers. The side of the controversy receiving the most empha­
sis has been descriptive social reporting. The earliest calls for 
social indicators revolved around the widely accepted idea that statis­
tical information of direct normative interest describing social condi­
tions would give warnings of emerging social problems (Olson, 1969; 
U.S.H.E.W., 1969; Bell, 1972; Carlisle, 1972). This statistical infor­
mation would presumably indicate whether changes in the population's 
health, education, and status in other areas of social well-being were 
in the "right" direction and, thus, indicate whether people were "better-
off." Decision makers could then use this information to identify 
important needs and assign priorities to those needs. 
This description of social indicators led to much social indicator 
activity that was "largely descriptive reporting of social conditions" 
(Anderson, 1973:285). Many social indicator data books have been pub­
lished for many parts of the United States. These documents typically 
include data measuring a broad array of institutional sectors, such as 
health, education, housing, and income. The great amount of emphasis 
on this type of activity probably is because descriptive social report­
ing is one aspect of social indicators research that can make a more 
immediate contribution to the planning process then the more technical 
social indicator modeling activity (Carter, Fear, et al., 1978:5). 
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However, several researchers have criticized the limited utility 
of information regarding whether the population is healthy, well-
educated, or well-housed. Land (1971), Anderson (1973), and Wilcox 
et al. (1976) all point out that the "success of economic indicators 
results from the fact that such indicators are interrelated components 
of an economic model in which variations in the values of indicators 
tells us something about the functioning of the economic system" 
(Anderson, 1973:285). Land (1971) has been the most explicit on this 
point in suggesting social indicators should be variables that measure 
social processes occurring within social systems. He stresses the need 
to investigate the interrelationships among sets of social indicators 
and develop meaningful social-system frameworks that focus on social 
process (Land, 1975). This systems orientation has been the major 
emphasis of the social indicator modeling activities of Land, Anderson, 
and others. 
However, the systems orientation espoused by Land can be combined 
with the welfare/normative orientation in a descriptive social reporting 
format. Social indicators research at Iowa State University has empha­
sized this assimilation of orientations in its descriptive social re­
porting activities, as well as social indicator modeling activities 
(see Wilcox et al., 1976; Klonglan, Warren, et al., 1976; Carter, 
Klonglan, et al., 1977; Fear, 1977; Carter, Fear, et al., 1978; and 
especially see: Carter, Ganey, et al., 1977 for an example of using 
the systems perspective for descriptive social reporting). In other 
words, a social systems framework can be used to organize social-
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indicator data into descriptive social reports, as well as form the 
basis of modeling activities. For each institutional policy sector, 
data can be organized into information on financial resources allocated 
to the sector, the structure of services created using those resources, 
the distribution or utilization of the structure of services, and the 
status of social well-being for the sector. 
Therefore, descriptive social reporting and social indicator 
modeling should be viewed as related phases of the same research areas, 
not as contradictory endeavors as implied by Anderson and Land. This 
position was proposed by Christian (1974) and Wilcox et al. (1976) as 
being analogous to the common distinction made between applied and basic 
research. Descriptive social reporting may be viewed as an applied 
research activity to provide decision makers with important statistical 
information (social indicators) which can be useful for measuring and 
monitoring changes in social conditions. Social indicator modeling is 
then viewed as a basic research activity to explore the interrelation­
ships among changes in social conditions and determinants of those 
changes. 
Social indicator modeling The focus of the present study was 
the problem of social indicator modeling. The purpose of this section 
is to outline how social indicator modeling, as a research activity, 
is significantly different from descriptive social reporting and to out­
line the major problems of previous social indicator modeling efforts. 
The obvious distinction between descriptive social reporting and 
social indicator modeling has already been discussed. Descriptive 
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social reporting provides a set of social indicators measuring social 
well-being and factors that contribute to social well-being in a 
variety of institutional policy sectors. Examining this information 
across all the sectors provides a description of the quality of life 
experienced by people from a macrosociological perspective. No attempt 
is made to explore the interrelationships among these sets of social 
indicators. On the other hand, the purpose of social indicator model­
ing is to explore the interrelationships among these sets of social 
indicators and, in most cases, to explore the causes of changes in the 
level of social well-being in various policy sectors. Anderson (1973) 
emphasizes the difference between the two types of activities as being 
the difference between the "mere accumulation of time-series data... 
[and] the separation of the effects of public policies amd programs 
from the impact of social processes such as migration, urbanization, 
and industrialization" (1973:286). Thus, it is assumed that social 
indicator modeling has the potential of providing a different quality 
of information (i.e., causal rather than descriptive) not possible with 
descriptive social reporting. 
A second distinction between descriptive social reporting and 
social indicator modeling is a measurement distinction. With descrip­
tive social reporting the focus is upon providing as inclusive a data 
set as possible. "Social reports" are intended to provide information 
on the broadest array of concerns relevant to decision makers. With 
social indicator modeling the focus is upon selecting the "best" set 
of indicators to measure model constructs. A delimited set of 
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indicators is selected. However, a major shortcoming of social indi­
cator modeling literature is that no systematic procedures have been 
developed for selecting the "best" set of indicators. Selection of 
indicators is not as serious a problem in descriptive social reporting 
as in social indicator modeling. As a result, most social indicator 
modeling activities have relied on face validity only in the selection 
of indicators. The present study focused on the development of a 
systematic selection procedure as a major phase of the study. 
The most serious problem confronting social indicator modeling 
researchers is the lack of a systematic theoretical model (Sheldon and 
Freeman, 1970; Galnoor, 1971; Harland, 1971; Brooks, 1971; Mullins, 
1973). "Designing frameworks has been a popular mode of social indi­
cator work, but social indicator models have a long way to go..." 
(DeNeufville, 1975:51). The problem stems from the broad horizon that 
the social indicators concept attempts to encompass. To fully meet 
all of the expectations raised by the "social indicators movement" 
would require a macro-model of society which includes and interrelates 
all pertinent variables. Such a macro-model has yet to be developed 
by social scientists. While the present study will be much more limited 
in scope from a macro-model of society, the results of this study will 
hopefully make a contribution to such a theoretical, macro-model {assuming 
that one is possible). An obvious narrowing of focus concerns the limit 
to objective social indicators; i.e., a macro-model of society would 
include both objective and subjective indicators. Therefore, another 
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major phase of the present study was the construction of a theoretical 
model of the interrelationships among important institutional policy 
sectors. 
The focus upon multiple policy sectors suggests another problem 
in previous social indicator modeling activities. Most social indi­
cator modeling literature focuses upon the determinants in a single 
policy sector. Thus, we find social indicator models having one ulti­
mate dependent variable in such sectors as health (e.g., Anderson, 1973; 
Fear, 1977), public safety (e.g.. Land and Felson, 1976), education 
(e.g., Felson and Land, 1977), and employment (e.g., Pampel et al., 1977). 
In fact, Anderson states that for social indicators research "...the 
next step is one of inductive model building in each of the major socie­
tal institutional areas" (1973:286). In a major sense, this emphasis 
of modeling within policy sectors is contradictory to the philosophy of 
the social indicators movement. A major goal for social indicators 
research has been balanced social development. Rather than simply 
economic development, we must strive to optimize the distribution of 
resources among institutional sectors in striving for balanced develop­
ment. Such a goal requires a focus among multiple policy sectors; not 
a focus within a single policy sector. In this sense, it is ironic 
that the studies cited have not followed a more obvious next step from 
descriptive social reporting. All social reports contain information 
from multiple institutional sectors, and the next step should be to 
investigate the interrelationships among these sectors. This balanced 
modeling perspective was a focus of the present study. 
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Unique features of the present social indicator study 
The distinctiveness of the present study and the intended contributions! 
of this research to the social indicators literature may be summarized 
into the following characteristics: 
1. The study emphasized the establishment of the theoretical 
relationships among multiple institutional policy sectors 
from a balanced development perspective; 
2. The study emphasized the development of a systematic social 
indicator selection procedure for measuring the theoretical 
constructs; 
3. The study emphasized empirical assessment of the relation­
ships among institutional sectors, as well as systemic rela­
tionships within institutional sectors. 
These points will be further elaborated in the purpose and objectives 
of the study. 
The Sociological Relevance of Social Indicators Research 
An important question that might be raised concerns the sociological 
relevance of social indicators research. Interest may center upon what 
sociologists have to offer the area of social indicators research, and 
what social indicators research has to offer the discipline of sociology. 
Within sociology the idea of social indicators could be traced 
back to the writings of Emile Durkhiem (Mcintosh, 1975:15; Wilcox et al, 
1976:3). Durkhiem proposed social facts (i.e., social indicators) as 
the basic units of sociological analysis. As an example, suicide 
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appears to be an individual act, but "...by viewing suicide in aggre­
gate form, or as a property of a collective, its frequency was no longer 
readily explainable by individual motivation but was rather social in 
origin...Seen as an aggregate [characteristic], affecting groups or 
societies, [the concern] ...becomes social in character...a group 
characteristic, caused by as well as effecting other group character­
istics" (Mcintosh, 1975:15). 
But the sociological relevance of social indicators research is 
even more apparent if the basic purpose of social indicators research 
is examined. Sheldon and Moore (1968:4) propose that the basic purpose 
of social indicators research is to measure the basic structural com­
ponents of society in terms of the demographic basis, distributive 
features, and aggregative features of these structural components. All 
sociologists would probably agree that measurement of the basic struc­
tural components of society should be of interest to the discipline of 
sociology. Yet, the discipline of sociology has few comprehensive 
theories, or even adequate middle range theories to draw upon (Sheldon 
and Freeman, 1970). Hopefully, social indicators research would provide 
basic information useful to sociologists interested in constructing 
middle range and comprehensive theories regarding the interrelationships 
among components of social systems. 
Finally, the sociological relevance of social indicators research 
has been emphasized by both sociologists and nonsociologists (Brooks, 
1971). Daniel Bell (1969:84), a sociologist, states that the "...neces­
sary requisite for any effective social report is strengthening of the 
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commitment of the sociological profession to..." social indicators 
research. Kenneth Boulding (1967:3), an economist, states that the 
challenge to sociology is to take responsibility for understanding the 
total social system. The sociologist is the only social scientist 
with this holistic approach so necessary to social indicators research. 
Stuby (1977:230) separates social indicators and quality of life re­
search into the basic interests of economics, sociology, and psychology. 
He states that the economist is interested in quality of life as a 
product of economic growth, the sociologist sees quality of life as a 
product of the interface between social institutions and individuals in 
the functioning of social systems, and the psychologist views quality 
of life as the adjustment of individuals to economic and social stimuli. 
Therefore, social indicators research should be able to draw from soci­
ological perspectives and should also offer some results useful to 
traditional sociological interests. 
Purpose and Objectives of the Study 
Purpose of the study 
The general purpose of this study was to theoretically construct 
and empirically assess a multi-institutional, social indicator model. 
The set of dependent constructs for the model consists of the status 
of social well-being or institutional performance for several important 
policy sectors. The set of independent constructs for the model con­
sists of both policy manipulable and less-manipulable factors having 
theoretical impact on the dependent constructs. 
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Objectives of the study 
General objective 1: To theoretically construct a multi-
institutional, social indicator model. 
Specific objective 1.1: To outline guidelines from 
sociological perspectives for the social indicator model. 
Specific objective 1.2; To outline the basis for a 
decision making model that differentiates manipulable, less-manipulable, 
and status factors of social well-being. 
Specific objective 1.3: To analyze the social indicator 
modeling research literature regarding the interrelationships among 
policy sectors; systematization of the relationships was accomplished 
through: (a) a matrix of propositions, (b) an inventory of dependent 
variables, and lastly, (c) a causal model framework. 
General objective 2; To establish the indicator selection 
procedures and the assessment criteria of those procedures for empiri­
cally measuring the theoretical constructs of the multi-institutional 
social indicator model. 
Specific objective 2.1: To outline criteria for assessing 
the theoretical linkage between concepts and indicators. 
Specific objective 2.2: To conduct a content analysis of 
descriptive social reports and social indicator modeling articles for 
selecting indicators. 
Specific objective 2.3: To apply the measurement assess­
ment criteria to the selected indicators. 
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General objective 3: To assess the degree of fit between a 
theoretical model of institutional interrelationships and empirical 
data. 
General objective 4; To empirically assess the theoretical 
multi-institutional, social indicator model. 
Specific objective 4.1; To estimate the relative contri­
bution of manipulable and less-manipulable factors to institutional 
performance factors. 
Specific objective 4.2: To outline the policy implica­
tions of the model testing results. 
The study is divided into four major parts. Each part concerns 
one general objective. General objective 1 and specific objectives 
1.1 through 1.3 are the focus of Part I. General objective 2 and 
specific objectives 2.1 through 2.3 are the focus of Part II. General 
objective 3 is the focus of Part III. General objective 4 and specific 
objectives 4.1 and 4.2 are the focus of Part IV. 
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PART I. SYSTEMATIC CONSTRUCTION OF A THEORETICAL, 
MULTI-INSTITUTIONAL SOCIAL-INDICATOR MODEL 
Introduction 
Over a decade has passed since the call for a system of social 
indicators was elaborated in Raymond Bauer's (ed.) Social Indicators 
(1966). Bauer proposed the development of various "indicators" of 
social well-being as part of the overall assessment of the impact of 
the space program on American society (Land and Felson, 1976:565). A 
main force behind efforts to develop a system of social indicators 
has been both the success and failure of the economic indicator system. 
Of all the social sciences, economists have had considerable influence 
in policymaking, and social indicators research may be seen as an 
effort to develop an analogous social indicator system. Several 
authors point to the success of economics as a discipline in the his­
torical background of social indicators research (e.g., see Gross, 
1966:158; National Commission on Technology, Automation, and Economic 
Progress, 1966:95; Brooks, 1971:2; Callaghan, 1974:568; Mullins, 1973: 
158; Marshall, 1978:6). The suggestion of these authors and many 
others was that national, state, and local decision making systems 
need to supplement the well-developed set of economic indicators with 
a similar set of social indicators providing information on how we are 
progressing in areas not generally studied by economists. 
Efforts to develop an improved information base for social devel­
opment and planning has occurred on a worldwide scale among decision 
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makers at all levels of organization and among researchers in several 
social science disciplines (Fear, 1977:1; Mcintosh, 1975:1). Research 
activity in the social indicators area developed so rapidly that Duncan 
(1969) viewed this area of research as a "social movement." More 
recently the appeal of social indicators research has diminished in 
comparison to the zeal of the late I960's and early 1970's. In the 
view of Nicholas Mullins, the area of social indicators research 
"...may prove to have been a fad, or it may organize further, ...do 
more research [and] produce a distinct theory..." (1973:156). Mullins 
believes the major problem for social indicators research is to pro­
duce the "systematization of a well-developed theory" (1973:156). The 
need for well-developed theory was a major thrust for economics in the 
i 
1930s. Economists pushed for the collection of economic statistics 
combined with macroeconomic models derived from the economic theories 
of Keynes and others (Brooks, 1971:2; Mullins, 1973:158). Land (1971), 
Anderson (1973), and Wilcox et al. (1976) all point out that the "suc­
cess of economic indicators results from the fact that such indicators 
are interrelated components of an economic model in which variations 
in the values of indicators tells us something about the functioning 
of the economic system" (Anderson, 1973:285). Therefore, the lack of 
a systematic theoretical model is viewed as the most serious problem 
confronting social indicators researchers (Sheldon and Freeman, 1970; 
Galnoor, 1971; Harland, 1971; Brooks, 1971; Mullins, 1973). DeNeufville 
evaluated the progress of social indicators researchers by stating that 
"designing frameworks has been a popular mode of social indicator 
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work, but social indicator models have a long way to go" (1975: 
51). 
Systems approach to social indicator theory construction: 
Focus on one institution at a time 
Kenneth Land has consistently stressed the need for investigating 
the interrelationships among sets of social indicators and for develop­
ing meaningful social-system frameworks (Land, 1971; Land, 1975). Land 
has stated that: 
.. .we need to devote more social science effort to the speci­
fication of models of social institutions. We need to specify 
the equation systems governing the transformations of the inputs 
of social institutions into outputs and to estimate empirically 
the parameters of such systems...We need sociological models 
of processes and institutions in education, health, the physical 
environment, income, poverty, welfare, public order, science, 
the arts, social participation, leisure, technology, the family, 
the polity, religion, and other related topics (Land, 1971:324). 
Thus, for Land and many of his colleagues, the focus of social 
indicator research has been largely an institutional approach in which 
model building occurs within the major institutional sectors of society. 
James Anderson has also taken an institutional approach in stating 
that for social indicators research "...the next step is one of induc­
tive model building in each of the major societal institutional areas" 
(1973:286). For this reason, we find social indicator models having 
one ultimate dependent variable in such sectors as health (e.g., 
Anderson, 1973; Fear, 1977; Ganey, 1978), public safety (e.g.. Land 
and Felson, 1976), education (e.g., Felson and Land, 1977), and 
occupational structure (e.g., Parapel et al., 1977). 
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Focus on a multi-institutional approach to 
social indicator theory construction 
The research of Land, Anderson, and others is commendable, but 
in a sense this emphasis of modeling within institutional areas is 
contradictory to a major philosophy of the social indicators movement. 
A major goal for social indicators research, in the words of the U.S. 
National Goals Research Staff, has been balanced social development. In 
Toward Balanced Growth; Quantity with Quality, it was reported that 
what is needed is the ability to propose a comprehensive public policy 
for balanced growth (Report of the U.S. National Goals Research Staff, 
1970:152). Multi-institutional research is needed to provide informa­
tion useful for resolving the competing demands for housing, education, 
health, and other institutions (Little, 1972:220; Christian et al., 
1977:64). 
Also, the need for multi-institutional research was clearly 
suggested during the 1930's. Though the label "social indicators" had 
not been coined yet, the work of William Ogburn as research director 
of the President's Research Committee on Social Trends is viewed as an 
antecedent of recent social indicators research (Mullins, 1973:159; 
Land and Felson, 1976:567; Marshall, 1978:5). The purpose of the 
Committee's research was to "interrelate the disjointed factors and 
elements in the social life of America, in the attempt to view the 
situation as a whole rather than as a cluster of parts" (President's 
Research Committee on Social Trends, 1933:xii-xiii). 
Interestingly, one of the clearest calls for multi-institutional 
research may be found in the introductory chapter of Social Indicator 
31 
Models (Land and Spilennan, 1975). Most of the social indicators 
research prior to the appearance of this book was "largely descriptive 
reporting of social conditions" (Anderson, 1973:285). A recent report 
of the Office of Planning and Research, State of California (1977) 
provides an annotated bibliography of over 100 U.S. descriptive social 
reports published at the federal, state, and local level of government. 
Land stated that such listing of indicators provides little more than 
an institutional description of society focusing on institutional pro­
ducts such as healthy people, well-educated people, employed people, 
and so on; however, social institutions are mutually interdependent, 
and the problem of the interrelationships among these institutions 
should be a major focus of social indicators research (1975:24). 
The general purpose of this paper is to theoretically construct 
a multi-institutional, social indicator model. 
The theoretical tasks necessary in the construction 
of a multi-institutional social indicator model 
The theoretical tasks necessary for the construction of a multi-
institutional social indicator model relate to the two processes of 
delineating the relevant concepts and their interrelationships and 
developing the appropriate measures of the concepts for the empirical 
verification of the model. Blalock (1964:5; 1968:25) referred to the 
second process as the "inherent gap between the languages of theory and 
research," and he further states that bridging this gap requires the 
development of an auxiliary theory of the relationships among empirical 
measures that are logically and systematically related to the main 
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theory. A major shortcoming of social indicator modeling literature is 
that no systematic procedures and substantive criteria have been devel­
oped for selecting the "best" set of indicators to measure the concepts 
in the model. The development of this auxiliary theory will be treated/ 
in another article. 
The purpose of the present paper is to theoretically delineate the 
relevant concepts and their interrelationships for a multi-institutional, 
social indicator model. The remainder of this paper will establish the 
theoretical relationships among several institutional sectors and will 
begin with the examination of Duncan's perspective on the "ecological 
complex" as a major macrosociological framework appropriate to social 
indicators research. Following this discussion, systematization of 
the relationships among institutional areas will be accomplished 
through: (1) a matrix of propositions and analysis of degree of support 
for each proposition, (2) an inventory of dependent institutional sec­
tors taking each institution as an independent variable, and finally 
(3) synthesis of an overall causal model framework. 
The Ecological Complex: 
A Theoretical Framework for Social Indicators Research 
The appropriateness of human ecology 
for social indicators research 
A major characteristic of human ecology specifying this field's 
appropriateness to social indicator research is its unit of analysis. 
The unit of analysis for studies in human ecology is not the individual, 
but the population aggregate (Brooks, 1971:123; Duncan, 1959:681; 
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Duncan and Schnore, 1969:75; Hawley, 1968:xii; Hawley, 1969:65; 
McKenzie, 1968:21; and Warshay, 1975:44). Specifically, the unit of 
analysis for any study in human ecology is a "spatially delimited 
population aggregate having some unit character" with the "premise 
that there are significant properties of such an aggregate which differ 
from the properties of its component elements" (Duncan, 1959:681). 
Similarly, the units of analysis for social indicators research are 
population aggregates. Social indicator studies have been focused on 
national populations (e.g., U.S.O.M.B., 1974), on state populations (e. 
g., Iowa Office for Planning and Programming, 1972), and on county and 
community populations (e.g., Ontell, 1973; Carter, Ganey, et al., 1977). 
In taking the population aggregate as a frame of reference, the 
ecological view is to focus upon social organization as a property of 
the aggregate with the objective of accounting for the forms that 
social organization assumes in relation to various demographic, tech­
nological, and environmental contexts (Duncan and Schnore, 1969:81). 
Similarly, the purpose of social indicator research is to analyze the 
social conditions that exist within a territorially delimited popula­
tion and the resources mobilized by the population in some organized 
manner to improve or maintain social conditions at a desired level. 
The components of the ecological complex 
Duncan (1959) and Duncan and Schnore (1969) conceptualize the main 
components of human ecology in terms of four interrelated referential 
concepts: population, environment, technology, and organization. The 
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assumption is that significant hypotheses can be derived by viewing 
the ecological complex as constituting an interrelated system in which 
changes in one component will have ramifications for the other three 
conceptual components (Duncan, 1959:684). Thus, each element may be 
selected as the dependent variable with the other three components 
serving as independent variables. For social indicators research, the 
most appropriate perspective is to view social organization as the 
dependent component with population, environment, and technology as 
the independent components. 
Technology Environment 
Organization 
Population 
Figure 1. The ecological complex as outlined by O.D. Duncan (1959) 
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Population Population in human ecology refers to the specific 
aggregate of human beings residing in the geographic location of inter­
est. The focus is upon characteristics of the aggregate that have 
relevance for and influence upon the other components of the ecological 
complex. For example, population size, population change, and popu­
lation density have particular importance for the organization of ser­
vices implemented by various institutions within the organization 
component. 
Environment The environment can be conceptualized as having 
two components : the natural environment and the social environment 
(Olsen, 1968). The natural environment refers to the physical charac­
teristics of the area in which the population resides. Such factors 
as soil type, chemical elements, water, minerals, temperature, and 
climate are important natural environment characteristics (Olsen, 1968: 
22). In smaller and technologically less advanced societies, adaptions 
to the environment are direct and immediate; but in larger and more 
technologically advanced societies, the environment has much less 
impact and is more directly altered and controlled by the population 
(Duncan and Schnore, 1969:81). Therefore, the social environment of 
a population will be of more direct relevance to social indicators 
research within countries such as the United States. The social environ­
ment refers primarily to the characteristics of populations surround­
ing the population of interest and also to populations of larger levels 
of analysis (Olsen, 1968:27). For example, local communities have 
other communities and the surrounding county and state as a social 
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environment. More importantly, the policies and resources of decision 
making organizations in the social environment will have direct impact 
on the population of interest. 
Technology Technology refers to the amount of knowledge 
possessed by a population concerning the use of physical objects and 
forces for controlling and transforming the environment (Olsen, 1968: 
27; Duncan, 1959:682). Technology also has obvious impact on the popu­
lation and organization components. However, for the purposes of this 
paper and social indicators research. Brooks has proposed a modifi­
cation in the ecological complex that will be adopted. Brooks suggests 
that technology is not at the same theoretical level as environment, 
organization, and population; technology is thus viewed as a subcom­
ponent of the cultural system (Brooks, 1971:130). Culture may be de­
fined as "patterns of behavior transmitted by symbols, traditional 
ideas, and attached values" possessed by population members (Brooks, 
1971:133). Olsen has conceptualized culture as consisting of four 
subcomponents: (1) social values, (2) social beliefs, (3) social 
standards, and (4) social technology (1968:57). Each of these factors 
will have especially important influences on social organization. 
Organization Social organization viewed from a social indi­
cators perspective focuses on the basic institutions of a community, 
county, or other levels of analysis. Social institutions are viewed 
as the organized ways in which basic population needs are fulfilled 
(Betrand, 1972:162; Williams, 1970:37), An institution may be dis­
tinguished from those specific groups and organizations which mobilize 
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both the human and physical resources for the delivery of services to 
the population. For example, within the educational institution, 
several groups and organizations commit financial resources and edu­
cational personnel and facilities for the implementation of educational 
services designed to increase the educational status of the population. 
Indicators such as the median level of education or the number of 
persons completing four years of college would be taken as measures of 
educational institution performance or output. Similar analyses can 
be made with regard to other institutional sectors such as health, 
public safety, and others. 
In summary, the four components of the ecological complex can be 
viewed from a policymaking perspective (see Figure 2). Factors associ­
ated with the cultural, population, and environmental components may be 
viewed as not directly manipulable, whereas the commitment of resources 
to services of the organization component may be viewed as policy manip-
uable. The manipulable factors are adjusted in an attempt to optimize 
the status of the population with regard to such sectors as health, edu­
cation, public safety, employment, and so on. As discussed earlier, 
most social indicator modeling in the past has focused on the "separa­
tion of the effects of public policies and programs from the impacts of 
social processes such as migration, urbanization, and industrialization" 
within one institutional sector at a time (Anderson, 1973:286). This 
systems approach to social indicators research as followed by Land, 
Anderson, and others has focused primarily on the causal factors asso­
ciated with institutional output of a single institutional sector. 
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Ecological complex modified for 
social indicator modeling 
Social organization 
(Not directly policy I I Commitment of resources Institutional 
manipulable) (Policy manipulable inputs) performance 
(outputs) 
Population 
Institutional 
performance 
Institutional 
services 
Culture 
Social 
environment 
I 
Figure 2. Modification of Duncan's (1959) ecological complex for 
social indicator modeling 
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The systems approach does not facilitate multi-institutional research; 
that is, the interrelationships among the levels of institutional 
products is not the purpose of such research. The ecological approach 
facilitates the study of the impacts of policy nonmanipulable factors 
of population, culture, and environment on social organization. It 
further encourages the use of the systems approach to studying major 
institutional sectors of society. And finally, the ecological complex 
facilitates the study of the interrelationships among major social 
institutions subsumed under the social organization component. The 
following section will begin the assessment of the theoretical and 
empirical evidence of the interrelationships contained in the social 
indicators literature. 
Interrelationships Among Social Institutions 
The investigation of the interrelationships among institutional 
sectors began with a systematic analysis of the social indicator model­
ing literature. The major institutional sectors included in the synthe­
sized model were those most frequently studied in the selected litera­
ture: employment, income, health, education, housing, and public 
safety. The discussion of the interrelationships among the sectors will 
focus exclusively on the status of the population with regard to each 
institution. This restriction was imposed primarily for two reasons. 
First of all, it is reasonable to assume that the service delivery 
system for each institution will have primary impact upon the status 
of the population regarding each specific institution. One would assume 
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for example, ithat the education service delivery system will have 
primary impact on the education status of the population and much less 
impact on health, employment, or income status of the population. 
Secondly, to consider all the possible relationships among all six 
service delivery systems and six institutional performance factors 
would result in an incredibly complex model. Also, social scientists 
have done very little research as to the interrelationships among 
institutions. Thus, the evidence concerning these interrelationships 
is very tentative, and the most appropriate starting point for deline­
ating interrelationships is among the institutional performance measures. 
A matrix of bivariate relationships 
The simplest way to begin considering the interrelationships is 
to construct a matrix of bivariate propositions (Zetterberg, 1965:93). 
In a matrix of propositions, all variables of interest are considered 
as both dependent and independent variables. The matrix of proposi­
tions is found in Table 1. Each cell represents a different proposi­
tion. This matrix represents 30 propositions, some of which are 
probably more plausible than others. To investigate the plausibility 
of each of these propositions, a review of the literature containing 
theoretical models and empirical studies with aggregate units of 
analysis was conducted. Studies having the individual as the unit of 
analysis were excluded, and only macrosocial models having such units 
of analysis as community, county, state, and nation were utilized. 
Table 1. Matrix of dependent and independent variables 
Independent Dependent variables 
variables Employment Income Health 
Employment (Land, 1975) (Miller, 1975) 
(Blau, 1974) (Ellis, 1957) 
(Fear, 1977) (Stockwell, 1963) 
(Zapf, 1975) (Christian et al., 
(Ever, 1977) 
(Donabedian et al. 
(Fear, 1977) 
1977) 
, 1965) 
Income (Miller, 1975) 
(Ellis, 1957) 
(Willie, 1959) 
(Stockwell, 1963) 
(Christian et al., 1977) 
(Ever, 1977) 
(Donabedian et al., 1965) 
(Fear, 1977) 
(Anderson, 1973) 
Health (Zapf, 1975) 
Education (Land, 1975) (Land, 1975) (Ellis, 1957) 
(Click, and (Click and (Willie, 1959) 
Miller, 1956) Miller, 1956)(Stockwell, 1963) 
(Zapf, 1975) (Fear, 1977) (Christian et al., 1977) 
(Fear, 1977) (Anderson, (Donabedian et al., 1965) 
1973) (Caney, 1978) 
(Fear, 1977) 
Housing (Ellis, 1957) 
(Willie, 1959) 
(Stockwell, 1963) 
(Ever, 1977) 
(Wamben and Piland, 1973) 
(Fear, 1977) 
Public 
safety 
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Education Housing Public safety 
(Blau, 1974) (Land, 1975) (Land, 1975) 
(Felson and Land, 1977) (Fear, 1977) (Land and Felson, 1976) 
(Zapf, 1975) (Land, 1975) (Land, 1975) 
(Goodman, 1978) 
(Mercer, 1975) 
(Fear, 1977) 
(Zapf, 1975) 
(Land, 1975) (Land, 1975) 
(Goodman, 1978) 
(Fear, 1977) 
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An inventory of dependent variables 
for each independent variable 
One characteristic of a matrix of propositions is that if one reads 
across the columns of the matrix, one obtains an inventory of dependent 
variables for the independent variable of the row. An examination of 
Table 1 reveals that employment status and education status are the most 
interrelated with other areas, and that health status appears to be most 
dependent upon the performance of other institutions. The results of 
constructing inventories of dependent variables for each of the areas 
are found in Table 2. One interesting feature of these inventories is 
that support exists for both directions of relationship in three of the 
variable pairs (employment-health, employment-education, and education-
income) . Support for only one direction of relationship was found in 
the other variable pairs. But for these three pairs, there was more 
support for employment status as a causal influence on health status 
(ratio of 7 to 1), for education status as a causal influence on income 
status (ratio of 4 to 1), and for education status as a causal influence 
on employment status of the population (ratio of 2 to 1). 
A theoretical model of institutional interrelationships 
The next step in the model-building process was to combine these 
inventories of dependent variables into a summary model of the inter­
relationships among the institutional areas. This model summarizing 
the results of Tables 1 and 2 is found in Figure 3. The model posits 
employment status of the population as a function of education status; 
income status as a function of education and employment statuses; 
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Table 2. Inventory of dependent variables for each independent 
variable derived from Table 1 
Independent Dependent Number of studies 
variables variables supporting relationship 
Employment Income 4 
Health 7 
Education 2 
Housing 2 
Public safety 2 
Income Health 9 
Education 1 
Housing 5 
Public safety 1 
Health Employment 1 
Education Employment 4 
Income 4 
Health 7 
Housing 3 
Public safety 1 
Housing Health 6 
Employment 
Income 
Health 
Pub11c 
safety Housing 
Figure 3. Theoretical model of institutional relationships 
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housing status as a function of education, employment, and income 
statuses; health status as a function of education, employment, income, 
and housing statuses; and the status of the population regarding public 
safety as a function of education, employment, and income statuses of 
the population. However, these variables should not be considered 
the primary causal influences. Rather, the relationships among insti­
tutional outputs should be considered in combination with the discus­
sion of the ecological complex and institutional inputs. 
A Proposed Theoretical j 
Multi-Institutional Social Indicator Model 
Integration of the discussion regarding the ecological complex as 
a framework for social indicator research and the systematic litera­
ture review is found in Figure 4. The model is a synthesis of the 
modified ecological complex displayed in Figure 2 and the findings of 
Tables 1 and 2 and Figure 3. Thus, the three components of population, 
social environment, and culture are viewed as interdependent and not 
directly manipulable factors having causal impact on social organiza­
tion. Social organization (from a systems perspective) consists of 
institutional inputs that are viewed as policy manipulable and institu­
tional outputs which are the targets of social policy. Also note that 
employment services are excluded from the model because the "input" 
for the employment sector is the "output" of the educational sector. 
That is, segments of the population are prepared for eventual employ­
ment through education services, and thus, the employment sector is 
dependent upon the education sector. Finally, the theoretical 
Social organization 
Exogenous factors 
(Not directly policy 
mnlpulable) 
Cultural 
system 
Social 
environment 
Commitment of 
resources 
(Policy manlpulable 
Inputs) 
Public welfare 
services 
Health 
services 
1/ Education services 
Population 
Housing 
services 
Public safety 
services 
Institutional performance 
(outputs) 
Employment 
Income 
Health 
Public 
safety Housing 
Education 
Figure 4. A proposed theoretical, multi-institutional social indicator model 
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interrelationships among the institutional performance factors is 
included. 
This theoretical model for social indicator research has been 
shown to have theoretical support. The model has utility for several 
forms of empirical research; each type of empirical research would 
provide information of the empirical support that exists for the model. 
Utility of the Theoretical Model 
One objective of constructing the theoretical model was to provide 
a framework within which one could assess the health status, educa­
tional status, and so on of a population and to assess the changes that 
occur in these measures of institutional performance. A second objec­
tive was to provide a framework that could be used to assess the degree 
to which institutional performance is a direct function of the commit­
ment of institutional resources (financial resources, personnel, and 
facilities committed to each institutional area); a direct function of 
demographic, social environmental, and cultural characteristics; and 
finally, a direct function of the performance of other institutions. 
The theoretical model constructed here provides such a framework. 
However, research utilizing this theoretical model will not 
provide information regarding what specific programs or policies should 
be implemented. Such evaluation research would have to occur at a 
much lower level of abstraction. This theoretical model focuses upon 
an institutional analysis of how a population aggregate possessing a 
given culture within a social environment mobilizes and organizes 
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resources in an attempt to meet basic social needs. Program evaluation, 
on the other hand, begins with a specific, concrete organization and 
its policies. 
The theoretical model may also be restricted to meet the objectives 
of specific types of research. For example, research might be limited 
to analysis of subjective data only or objective data only; that is, 
the focus may be on people's perceptions, values, and beliefs regard­
ing the institutional structure, or the focus may be on nonattitudinal 
data with the assumption that the cultural elements for one's sample 
of population aggregates are basically the same. Finally, one could 
focus on a single institutional sector and could analyze the effects of 
the demographic, social environmental, and cultural characteristics of , 
the aggregate on that one set of institutional inputs and outputs. 
A final distinction regarding the utility of the theoretical 
model is that it may be useful for both cross-sectional and longi­
tudinal designs. 
Utility of the model for cross-sectional 
research designs 
Much research in the social sciences is cross-sectional in design, 
wherein data on many sample units are collected for one point in time. 
For example, data on institutional inputs and performance, on the demo­
graphic characteristics of the population, and on environmental influ­
ences might be collected for all the counties in a state or region. 
The intent of such a research design would be to assess the patterns 
of different levels of institutional resources available among the 
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counties and their association with different levels of institutional 
performance. The question to be answered is: Will knowledge of a 
county's institutional resources be useful in predicting the county's 
institutional performance? 
Utility of the theoretical model for 
longitudinal research designs 
One type of longitudinal research design that could be carried out 
with the theoretical model would be to select one population aggregate 
(one community, one state, or one nation) and collect data on institu­
tional inputs and performance, on the demographic characteristics of 
the population, and on environmental influences for several points in 
time. The intent of such a design would be to assess the impact of 
changing levels of institutional performances of the community, county, 
state, or nation under analysis. The question to be answered is: Do 
changes in this aggregate's institutional resources predict changes 
in its institutional performance? 
Conclusion 
At the beginning of this paper, it was stated that a major problem 
confronting the area of social indicators research was to construct 
the systematization of a well-developed theory. One approach to the 
development of such a theory is to use a systems framework for model 
building in each of the major societal institutional areas. However, 
such an approach is inconsistent with the major goal of balanced 
development that frequently is listed in the social indicator 
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literature. Therefore, the approach taken in this paper was to begin 
with the objective of constructing a multi-institutional social indicator 
model that would focus on the effects of the commitment of institu­
tional resources on institutional performance and the interrelationships 
among institutional outputs. Such an objective is viewed as more 
consistent with the philosophy of the social indicator movement. The 
theoretical model constructed in this paper resulted from a synthesis 
of Duncan's perspective on the ecological complex and a systematic 
analysis of previous social indicator modeling activities. The theoret­
ical model is viewed as appropriate for both cross-sectional and long­
itudinal designs. 
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PART II. INDICATOR SELECTION IN SOCIAL INDICATOR RESEARCH: 
EMPIRICAL MEASUREMENT OF A SOCIAL INDICATOR MODEL 
Introduction 
Few areas of research have been initiated with as many researchers 
working toward the same goal as the area of social indicators research. 
Following Raymond Bauer's (1966) call for the development of indi­
cators of social well-being to complement the existing indicators of 
economic well-being, innumerable researchers and research agencies 
representing several social science disciplines and countries initiated 
research projects on the development of social indicators (Duncan, 
1969; Fear, 1977; Mcintosh, 1975). The basic notion behind all social 
indicators research has been that much public decision making regarding 
social goals has relied heavily on economic criteria. A system of 
social indicators (analogous to the system of economic indicators) must 
be developed to include more than simply information on economic well-
being and economic development. Such a system of social indicators 
would focus on many institutional sectors relevant for social policy 
such as health, education, and housing. Similar, more detailed dis­
cussions on the need for both social and economic indicators can be 
found in a variety of publications (e.g.. Gross, 1966; National 
Commission on Technology, Automation, and Economic Progress, 1966; 
Brooks, 1971; Callaghan, 1974; Mullins, 1973; and Marshall, 1978). 
Two major types of research activities found in the social 
indicators literature have been labeled descriptive social reporting 
and social indicator modeling (Wilcox et al., 1976; Klonglan, Warren, 
53 
et al., 1976; Fear, 1977; and Carter, Klonglan, et al., 1977). The pur-
pose of descriptive social reporting is to disseminate trend data re­
garding social conditions to decision makers. Many social indicator 
data books have been published for every governmental level across the 
United States. These documents typically include a broad array of 
institutional sectors such as health, education, housing, income, and 
others with the view that such information may make an immediate contri­
bution to the planning process (Carter, Fear, et al., 1978:5). In fact, 
a recent publication by the Office of Planning and Research for the 
State of California (1977) provides an annotated bibliography of over 
100 U.S. descriptive social reports at the federal, state, and local 
levels of government. 
The purpose of social indicator modeling is to investigate the 
interrelationships among social conditions and the causes of changes 
in those social conditions. James Anderson has described the differ­
ence between descriptive social reporting and social indicator model­
ing activities as the difference between the "...accumulation of 
time-series data...[and] the separation of the effects of public poli­
cies and programs from the impact of social processes such as migra­
tion, urbanization, and industrialization" (1973:286). The most 
prominent works in the social indicator modeling literature are Anderson 
(1973), Land and Felson (1976), Felson and Land (1977), and Pampel, 
Land, and Felson (1977). 
54 
Theoretical perspectives and social indicators research 
The appeal of social indicators research during the late I960's 
and early 1970's has diminished considerably in recent years. Social 
indicators research was viewed by many groups as the solution to all 
social problems (Brooks, 1971:7; Fear, 1977:2; Mcintosh e'c al. , 1977: 
245); yet, the accomplishments of social indicators research have also 
been viewed as disappointing (Sheldon and Freeman, 1970:109; Anderson, 
1973:285; DeNeufville, 1975:51). 
Probably the major reason for. this disappointment has been the 
lack of established theoretical models in social indicators research. 
One review described the social indicators literature as consisting 
of variety and confusion regarding the theoretical approaches to the 
social indicators concept (Firestone, 1972:249). Firestone (1972) 
proposed that the major aim of social indicators research should be 
the construction of theory encompassing social indicators. In a de­
tailed review of theory and theory groups, Nicholas Mullins elaborates 
on this theme by stating that the research area to which social indi­
cators research belongs".. .may prove to have been a fad, or it may 
organize further,... do more research [and] produce a distinct theory..." 
(1973:156). A major characteristic of this theory group is the lack 
of the "...systematization of a well-developed theory" (Mullins, 1973: 
156). 
The systematization of a well-developed theory has been viewed 
by several social indicator researchers as the primary reason for the 
success of economists (Brooks, 1971; Land, 1971; Anderson, 1973; 
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Wilcox et al., 1976). The success of the field of economics began in 
the 1930's with the search for and collection of national economic 
statistics combined with macroeconomic models derived from the eco­
nomic theories of Keynes and others (Brooks, 1971:2; Mullins, 1973:158). 
The success and utility of this system of economic indicators derives 
from the fact that these indicators are interrelated components of an 
economic model (Land, 1971; Anderson, 1973; Wilcox et al., 1976). 
Thus, the ultimate goal of social indicators research should be to 
develop meaningful theoretical perspectives through the investigation 
of the interrelationships that exist among sets of social indicators. 
Theoretical tasks necessary for the development of a meaningful 
theoretical perspective for social indicators 
Two of the primary processes of theory construction relate to 
delineating the relevant concepts and their interrelationships and 
developing the appropriate measures of those concepts for empirical 
verification of the model. The latter process is the focus of this 
paper. Many of the researchers listed thus far are investigating the 
relationships among social indicator concepts. However, very few 
social indicator researchers have addressed themselves to the task of 
establishing a theoretical relationship between the abstract concepts 
in their models and the empirical indicators selected to measure those 
concepts. This task has been described as attempting to bridge the 
"...inherent gap between the languages of theory and research" (Blalock, 
1964:5). Blalock has viewed the establishment of the relationship be­
tween concept and indicator as requiring the development of an auxiliary 
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theory of relationships among empirical measures that are logically 
and systematically related to the main theory (Blalock, 1968:25). 
Social indicators researchers have not developed systematic procedures 
and substantive criteria for selecting the "best" set of indicators 
to measure the concepts in their models. 
Several authors point to this need for developing a theoretical 
link between social indicator concepts and their measures and evaluate 
most social indicators research as disappointing on this need (Firestone, 
1972; Klages, 1973; Flax, 1975; Malizia, 1975; Miller, 1975). The 
present paper will outline a theoretical model for social indicators 
research and will establish the theoretical linkages between the con­
cepts in the model and the indicators selected to measure those con­
cepts. These linkages will be established through a systematic content 
analysis of descriptive social reports and social indicator modeling 
articles. The success in establishing these linkages will be evalu­
ated through two sets of criteria outlined by Warren et al. (1977) in 
their monograph entitled Causal Model Analysis. 
Research Objectives 
The general objective of this research article is to outline 
indicator selection procedures and the assessment criteria of those 
procedures to empirically measure the theoretical concepts of a pro­
posed multi-institutional social indicator model. The specific objec­
tives are : 
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1. To outline the appropriate criteria for assessing the 
theoretical linkage between concepts and indicators; 
2. To outline a proposed multi-institutional social indicator 
model; 
3. To conduct a content analysis of descriptive social reports 
and social indicator modeling articles for selecting indi­
cators; and, 
4. To assess the selected indicators utilizing the criteria out­
lined in specific objective 1. 
Criteria for Assessing the Theoretical Linkage 
Between Concepts and Indicators 
Criteria to assess the correspondence between 
concepts and indicators 
Four criteria to assess the correspondence between the concepts 
and indicators are unit of analysis, substantive coverage, attribute 
or variable, and dimensionality (Warren et al., 1977:44). 
Unit of analysis The first criterion regarding correspondence 
between concepts and indicators is to determine whether there is agree­
ment on unit of analysis. Warren et al. (1977) quote Abell (1971) as 
stating that specifying the unit of analysis is the most fundamental 
decision to be made at the beginning of any investigation. The unit 
of analysis answers the question "to whom or what do the concepts 
refer?" The importance of consistency in unit of analysis between con­
cept and indicator is demonstrated by the literature on violations of 
this criterion. Two types of such violations have been labeled the 
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ecological fallacy and the atomistic fallacy (Warren et al., 1977: 
31). 
Substantive coverage The question to be answered here is "to 
what extent does the indicator cover the meaning sphere of the concept?" 
Indicators may provide inclusive coverage, partial coverage, or cover 
more meaning than is included in the concept (Warren et al., 1977:44). 
As will be shown in further discussion, few, if any, social indicator 
concepts are so narrow in substantive content that a single indicator 
could provide inclusive coverage. 
Attribute or variable Again, there should be consistency 
between concepts and indicators. An attribute is a property which 
differs according to what is possessed and a variable is a property 
that differs according to the amount or degree to which it is present 
(Warren et al., 1977:46). In most cases, the concepts in social indi­
cator models are variable rather than attribute properties. 
Dimensionality This final criterion is of utmost importance 
to social indicator research. As stated, social indicator concepts 
possess broad substantive content, and thus, are in almost all cases 
multi-dimensional rather than unidimensional. Recent emphasis on the 
use of multiple indicators in research is thus important, if one is to 
provide adequate substantive coverage of concepts. 
Criteria to assess the adequacy of indicators 
Four of the criteria listed by Warren et al. (1977) to assess the 
adequacy of indicators must be discussed in relation to social 
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indicators research. These four criteria are functional unity, 
reliability, validity, and amount of measurement error (Warren et al., 
1977:44) . 
Functional unity Functional unity focuses upon the degree of 
consistency that exists among the various indicators of a concept; that 
is, if the measures of an indicator really reflect the same concept, 
then one would assume that they should be consistent or "hang together" 
(Warren et al., 1977:50). Functional unity is equivalent to the notion 
of homogeneous concepts and thus, is a major assumption on which many 
estimates of reliability are based. Warren et al. (1977) suggest an 
examination of the intercorrelations (r\j), the average intercorre-
lations (r\j) and the item - total correlations (r\^) for the measures 
to assess the functional unity of the measures of each theoretical 
concept. 
However, Warren et al. (1977) caution that the intercorrelations 
among items do not in themselves justify dropping an indicator. If one 
finds a lack of functional unity, one should re-examine the theoretical 
reasons for inclusion of the item. If there is strong theoretical 
justification for the indicator, one should retain the indicator, 
rather than allow statistical criteria to modify the theoretical evi­
dence. This caution probably applies to all of the criteria for assess­
ing the adequacy of indicators. Furthermore, the caution is extremely 
relevant to social indicators research in which multi-dimensional con­
cepts are used. If two indicators of a concept are selected to 
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represent two different dimensions of that concept, one should not be 
totally surprised to find a lack of functional unity between indi­
cators. 
Reliability Warren et al. (1977) describe reliability as the 
accuracy or precision of measuring instruments. "In other words if 
we or someone else measure the same set of objects (or a comparable 
set) over and over with the same (or comparable) instrument would we 
get the same results?' (Warren et al., 1977). Warren et al. (1977) 
caution readers that reliability assumes homogeneous concepts (func­
tional unity) and that most work on estimating reliability comes from 
psychological research where concepts usually are undimensional and 
fairly stable. "Since many sociological concepts are multi-dimensional 
rather than unidimensional, the adoption of this criterion [i.e., 
reliability] has presented some problems." (Warren et al., 1977:52) 
One approach to this problem has been to assume the concepts are uni­
dimensional and only measure a single dimension (Warren et al., (1977: 
52). This "solution" to the problem defeats the purpose of theoreti­
cally establishing concept dimensions and measures. 
A detailed examination by the present author of several descrip­
tive social reports and social indicator modeling activities found 
that reliability was ignored in almost all cases. The stance on reli­
ability is probably best summarized by Fear (1977). Fear explains that 
measurement of the theoretical concepts required use of a broad assort­
ment of data sources, and that therefore, reliability should be assumed 
to exist as long as an effort is made to select data from only those 
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sources which have used "scientific" procedures in the data collection 
process (Fear, 1977:88). 
Validity Warren et al. (1977:56) define validity as the 
"...degree to which indicators measure what they purport to measure." 
The two major categories of validity are criterion related validity 
and construct validity. 
In establishing criterion related validity, one compares one's 
measure to a direct measure of the concept under investigation (con­
current validity) or to future occurrences (predictive validity) (Warren 
et al., 1977:57). Thus, criterion related validity is not so much con­
cerned with what is measured as with the degree to which one indicator 
predicts or causes another indicator. Since the object of much social 
indicators research is to test a theoretical model, this paper will 
focus on construct validity rather than criterion related validity. 
Construct validity is described by Warren et al. (1977) as more 
indirect in that validity is inferred from conceptual evidence (as 
opposed to the empirical evidence examined from a criterion-related 
validity perspective). Two categories of construct validity are exter­
nal validity and internal validity. 
The focus of external validity is on the generalizability of the 
measures and findings (Warren et al., 1977:58). One type of external 
validity is content validity. "Content validity concerns the degree 
to which an indicator represents the concept about which generali­
zations will be made" (Warren et al., 1977:58). Kerlinger describes 
content validity by stating that any concept has a theoretical 
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universe of content which includes an infinite number of things that 
can be implied about the concept (1973:458). Thus, the problem of 
content validity is to select indicators that are representative of the 
universe of content. If a concept is multi-dimensional, one may select 
indicators for the dimension(s) of interest. A second type of construct 
validity is cross-validation. Cross-validation requires a number of 
studies for a number of populations, and one assumes that "...the more 
useful (in terms of being relevant for different populations and/or 
studies) an indicator proves to be, the more external validity [in terms 
of cross-validation] will be associated with that indicator" (Warren 
et al., 1977:58). 
As opposed to external validity, internal validity focuses upon 
the study or data situation and consists of convergent validity (infer­
ence across items) and discriminant validity (inference across variables) 
(Warren et al., 1977:57). Convergent validity assumes that multiple 
indicators measuring the same concept should be correlated. Therefore, 
the higher the correlation among the indicators, the greater the valid­
ity. Discriminant validity examines the correlations between theoreti­
cally related, but distinct concepts. Therefore, correlations between 
indicators of different concepts should be lower than correlations 
between indicators of the same concept. If this criteria is met, one 
assumes the indicators are valid measures of the concept. As with 
functional unity and reliability, internal validity ignores the situa­
tion of multi-dimensional concepts. 
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Measurement error When the purpose of a research project is 
to test a theoretical model, the problem of measurement error must be 
addressed. Testing a theoretical model requires one to estimate the 
structural relationships that exist among concepts. That estimate can 
be biased due to measurement error. The three major correction pro­
cedures are correction for attenuation, errors-in-variables approach, 
and Joreskog's Lisrel IV program. However, correction for measurement 
error would seem to require satisfaction of all previous criteria for 
assessing the correspondence among concepts and indicators and for 
assessing the adequacy of indicators. Also, correction for measurement 
error is completed during the model testing process, not the measure­
ment process. Therefore, the topic of measurement error will not be 
addressed here. 
One application of criteria to assess 
the validity of indicators 
A recent study of the macrosociological determinants of health 
status by Frank Fear (1977) utilized a multiple indicator measurement 
design. Fear utilized four basic criteria to select indicators for 
each of his theoretical concepts. Three of these criteria dealt with 
validity. The four criteria were: 
1. There should be an equal number of indicators per construct; 
2. Relatively high and equal within concept correlations should 
exist among indicators; 
3. Theoretical relationships should exist between construct and 
indicators ; and 
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4. Similar across-concept correlations should exist among 
indicators (Fear, 1977:95). 
These criteria were derived from the work of Sullivan (1971; 1974) 
and Gordon (1968). The study began with a list of indicators for each 
theoretical concept. These four criteria were then applied to each 
list of indicators for each concept. The indicators judged the most 
adequate were then retained to measure the concept. 
The first criterion that there be an equal number of indicators 
per construct will be adopted by the present study for reasons to be dis­
cussed in a later section. Although this criterion does not assess the 
correspondence among concepts and indicators, it is advantageous due to 
the problem that Gordon refers to as "differential repetitiveness" 
(Gordon, 1968:598). 
The second, third, and fourth criteria used by Fear (1977) are 
equivalent to convergent validity, external validity (both content 
validity and cross-validation), and discriminant validity, respec- ' 
tively. However, the test used by Fear to evaluate criterion three 
was factor analysis. Thus, rather than devising an external validity 
test (i.e., establishing that indicators were useful in many studies of 
different populations or establishing that the indicators represent the 
universe of content for each concept). Fear relies on a statistical 
procedure design to load indicators into one dimension. 
The concerns regarding the use of these criteria on multi­
dimensional concepts discussed earlier were evident in the Fear study. 
Fear began by explicating each of his theoretical concepts into a 
number of dimensions and then mobilized indicator data to measure each 
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dimension. The four criteria sighted above were then applied to the 
indicator data for each concept. The result was that only indicators 
for one of the dimensions for each concept were retained. As implied 
earlier in this paper. Fear concludes that "...when generic phenomena 
are represented by constructs and are, in turn, explicated into various 
dimensions, perhaps the researcher should not assume all the indicators 
measuring the construct will intercorrelate equally well" (1977:104). 
Fear continues by citing Sullivan's (1974) discussion of Curtis and 
Jackson's (1962) conclusion that indicators of the same concept are 
often poorly correlated, and may even be negatively correlated, due to 
the fact that indicators may explain different portions of the variance 
in a concept (1977:132). 
Summary of measurement assessment criteria 
to be used in the present study 
The criteria that were used to assess the correspondence between 
concepts and their indicators were: 
1. Unit of analysis; 
2. Substantive coverage; 
3. Attribute or variable; and 
4. Dimensionality 
The criteria to assess the adequacy of indicators were: 
1. Functional unity and reliability; 
2. External validity; 
a. content validity; 
b. cross-validation; and 
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3. Internal validity; 
a. convergent validity; 
b. discriminant validity. 
A Proposed Theoretical, Multi-Institutional 
Social Indicator Model 
As previously discussed, the major problem of social indicators 
research is that there are very few theoretical models establishing 
theoretical relationships among concepts and establishing theoretical 
linkages between concepts and their indicators. In terms of descrip­
tive social reporting and social indicator modeling, two primary 
emphases serve as the only components of a theoretical framework 
for social indicators research that are utilized to any great 
degree. 
The first theoretical component widely used in the literature is 
the earliest definition of the term social indicator. A social indi­
cator is "...a direct measure of welfare...subject to the interpreta­
tion that if it changes in the "right" direction while other things 
remain equal, things have gotten better, or people are 'better off" 
(U.S.H.E.W., 1969:97). 
The second theoretical component widely used in the literature 
is the stance that social indicators should be components of social 
system models (Land, 1971; Anderson, 1973; Land, 1975; Land and Felson, 
1976; Wilcox et al., 1976; Carter, Klonglan, et al., 1977; Fear et al., 
1978). 
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Two serious theoretical disadvantages are associated with these 
two ideas. First, no specific delineation of unit of analysis is pos­
sible. The idea of social systems frameworks applies to social groups, 
organizations, institutions, communities, societies, and probably any 
number of other units of analysis that one might study. Secondly, the 
focus of social indicator research has been narrowly guided to studies 
on an institution by institution basis. Articles by Anderson (1973) 
and Fear (1977) focus on health. An article by Land and Felson (1976) 
focuses on public safety. An article by Felson and Land (1977) focuses 
on education. An article by Pampel, Land, and Felson (1977) focuses 
on occupational structure. Thus, the starting point for social indi­
cator modeling research has been to select one institutional sector and 
then posit causes of change in that sector. 
A more advantageous starting point for social indicators research 
would be to determine the appropriate unit of analysis for social indi­
cators research and then develop a theoretical framework that allows 
an examination of institutional interrelationships. 
Unit of analysis appropriate to social indicators research 
The units of analysis for all social indicators research have been 
the populations residing in specific geo-political units. Social indi­
cator studies have been focused on national populations (e.g., U.S.O.M.B., 
1974), on state populations (e.g., Iowa Office for Planning and Program­
ming, 1972), and on county and community populations (e.g., Ontell, 1973; 
Carter, Ganey, et al., 1977). Thus, a theoretical framework for social 
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indicators research should specify population aggregates circumscribed 
by some territorial border as the unit of analysis. Groups or organi­
zations should not be appropriate units of analysis for a social indi­
cators' theoretical framework. 
The ecological complex as an appropriate theoretical 
framework for social indicators research 
A major characteristic of human ecology specifying this field's 
appropriateness to social indicators research is its unit of analysis. 
The unit of analysis for studies in human ecology is the population 
aggregate (Brooks, 1971:123; Duncan, 1959:681; Duncan and Schnore, 
1969:75; Hawley, 1968;xii; Hawley, 1969:65; McKenzie, 1968:21; and 
Warshay, 1975:44). Specifically, the unit of analysis for any study 
in human ecology is a "spatially delimited population aggregate having 
some unit character" with the "premise that there are significant prop­
erties of such an aggregate which differ from the properties of its 
component elements" (Duncan, 1959:681). 
In taking the population aggregate as a frame of reference, the 
ecological view is to focus upon social organization as a property of 
the aggregate. The objective is to account for the forms that social 
organization assumes in relation to various demographic, technological, 
and environmental contexts (Duncan and Schnore, 1969:81). Similarly, 
the purpose of social indicators research is to analyze the social 
conditions that exist within a territorially delimited population and 
the resources mobilized by the population in some organized manner to 
improve or maintain social conditions at a desired level. 
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Components of the ecological complex Duncan (1959) and Duncan 
and Schnore (1969) conceptualize the main components of human ecology 
in terms of four interrelated referential concepts: Population, environ­
ment, technology, and organization. The assumption is that significant 
hypotheses can be derived by viewing the ecological complex as consti­
tuting an interrelated system in which changes in one component will 
have ramifications for the other three conceptual components (Duncan, 
1959:684). Thus, each component may be selected as the dependent vari­
able with the other three components serving as independent variables. 
For social indicators research, the most appropriate perspective is to 
view social organization as the dependent component with population, 
enivronment, and technology as the independent components. 
Population Population in human ecology refers to the 
specific aggregate of human beings residing in the geographic location 
of interest. The focus is upon characteristics of the aggregate that 
have relevance for and influence upon the other components of the ecolog­
ical complex. Population size, population change, and population' 
distribution are important demographic characteristics often examined 
in the social indicators literature (Wilcox et al., 1976:100). These 
demographic characteristics have particular importance for the organi­
zation of services implemented by various institutions within the 
organization component. 
Environment The environment can be conceptualized as having 
two components: The natural environment and the social environment 
(Olsen, 1968). The natural environment refers to the physical 
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characteristics of the area in which the population resides. Such 
factors as soil type, chemical elements, water, minerals, temperature, 
and climate are important natural environment characteristics (Olsen, 
1968:22). In smaller and technologically less advanced societies, 
adaptions to the environment are direct and immediate; but in larger 
and more technologically advanced societies, the environment has much 
less impact and is more directly altered and controlled by the population 
(Duncan and Schnore, 1969:81). Therefore, the social environment of 
a population will be of more direct relevance to social indicators 
research within countries such as the United States. The social environ­
ment refers primarily to the characteristics of populations surrounding 
the population of interest and also to populations of larger levels of 
analysis (Olsen, 1968:27). For example, state and federal governmental 
agencies are part of the social environment for local governments. 
More importantly, the policies and resources of decision-making organi­
zations in the social environment will have direct impact on the social 
organization of the population of interest. 
Technology Technology refers to the amount of knowledge 
possessed by a population concerning the use of physical objects and 
forces for controlling and transforming the environment (Olsen, 1968: 
27; Duncan, 1959:682). Technology also has obvious impact on the pop­
ulation and organization components. However, Brooks has proposed a 
modification in the ecological complex for social indicators research. 
Brooks suggests that technology is not at the same theoretical level 
as environment, organization, and population; technology is thus viewed 
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as a subcomponent of the cultural system (1971:130). Culture may be 
defined as "patterns of behavior transmitted by symbols, traditional 
ideas, and attached values" possessed by population members (Brooks, 
1971:133). Olsen has conceptualized culture as consisting of four 
subcomponents : (1) social values, (2) social beliefs, (3) social 
standards, and (4) social technology (1968:57). Each of these factors 
will have especially important influences on social organization. 
Organization Social organization viewed from a social 
indicators perspective focuses on the basic institutions of a community, 
county, or other levels of analysis. Social institutions are viewed 
as the organized ways in which basic population needs are fulfilled 
(Bertrand, 1972:162; Williams, 1970:37). An institution may be dis­
tinguished from those specific groups and organizations which mobilize 
both financial and human resources for the delivery of services to 
the population. For example, within the educational institution, 
several groups and organizations provide financial resources and edu­
cational personnel for the implementation of educational services 
designed to increase the educational status of the population. Indi­
cators such as the median level of education or the number of persons 
completing four years of college would be taken as measures of perform­
ance or output for the educational institution. Similar analyses can 
be made with regard to other institutions such as health, public safety, 
and others. 
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Summary of the theoretical model 
The remainder of this paper will focus on the measurement of the 
concepts of the theoretical model. However, the cultural concept will 
not be included in the model for two basic reasons. First, the cultural 
milieu of a population has important influences upon the commitment of 
the population's resources (financial resources, personnel, and facili­
ties) to each institutional sector, as well as the levels of institu­
tional performance. But the unit of analysis for the present study 
will be the county as a population aggregate. The population or uni­
verse for the study will be the 99 counties in Iowa. It may be assumed 
that the cultural milieu is similar for all 99 counties, and thus may 
be treated as a constant for analysis purposes. Secondly, the measure­
ment of cultural attitudes, values, and beliefs relevant to social 
indicators research would be an enormous research task in itself. A 
study of the interrelationships between objective social indicators and 
subjective social indicators requires a great deal more research in 
these areas separately. 
In summary, the components of the ecological complex can be viewed 
from a policy-making perspective (see Figure 1). Factors associated 
with the demographic and environmental components may be viewed as not 
directly manipulable, whereas the service related factors of the organ­
ization component may be viewed as policy manipulable. These factors 
are adjusted in an attempt to optimize the status of the population 
with regard to such areas as health, education, public safety, employ­
ment, and so on. As discussed earlier, most social indicator modeling 
Exogenous factors 
(not directly policy manipulable) 
Population 
Social environment 
1 
Social organization 
Commitment of resources 
(policy manipulable inputs) 
Education services 
Health services 
Housing services 
Public safety services 
Public welfare services 
Institutional performance 
(outputs) 
Employment 
Education 
Health 
Housing 
Income 
Public safety 
1 
Figure 1. Proposed theoretical social indicator model 
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in the past has focused on the "separation of the effects of public 
policies and programs from the impacts of social processes such as 
migration, urbanization, and industrialization" within one institutional 
area at a time (Anderson, 1973:286). This systems approach to social 
indicators research as followed by Land, Anderson, and others has focused 
primarily on the causal factors associated with institutional output of 
a single institutional sector. The systems approach does not facilitate 
multi-institutional research; that is, the interrelationships among the 
level of institutional products is not the purpose of such research. 
The ecological approach facilitates the study of the impacts of policy 
nonmanipulable factors of population, culture, and environment on 
social organization: It further encourages the use of the systems 
approach to studying major institutional areas of society, and finally, 
the ecological complex facilitates the study of the interrelationships 
among major social institutions subsumed under the social organization 
component. 
Regarding the theoretical model in Figure 1, two points of clarifi­
cation are in order. First, six areas of concern are listed; that is, 
the areas of employment, education, health, housing, income, and public 
safety are emphasized. These six areas of concern were selected be­
cause an examination of descriptive social reporting and social indi­
cator modeling literature found these areas to be frequently studied. 
Second, a component labeled employment services was not included under 
the commitment of resources. Employment services are excluded from 
the model because the "input" for the employment sector is the "output" 
of the educational sector. That is, segments of the population are 
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prepared for eventual employment through education services, and thus, 
the employment sector is dependent upon the educator sector. 
Selection of Indicators to 
Measure the Theoretical Concepts 
The general purpose of this paper is to select indicators of the 
theoretical concepts found in the social indicator model in such a 
manner as to establish a strong theoretical linkage between the con­
cepts and their indicators. This section of the paper will examine 
three types of social indicators literature as information to fulfill 
this general purpose. 
First, an examination of social indicators literature that expli­
cates the abstract concepts of the model into general dimensions was 
examined. Thus, it was assumed that all of the concepts were multi­
dimensional, rather than unidimensional. The concepts to be explicated 
consist of institutional performance in the areas of employment, edu­
cation, health, housing, income, and public safety. As discussed earlier, 
three major dimensions of population are population size, population 
change, and population distribution. Rather than viewing population 
size as a variable in the present study, the variables of population 
change and distribution were emphasized. Also, the focus of the 
concept of social environment was upon the dimensions of state and 
federal governmental influences. Finally the commitment of resources 
to public services focused upon three resource dimensions: financial 
resources, personnel, and facilities. The two major references 
examined to explicate institutional performance were Wilcox et al. 
(1976) and Fear (1977). These docuirsnts were selected because Wilcox 
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et al. (1976) conducted a massive review of the social indicators 
literature to explicate major social indicators concepts, and Fear 
(1977) explicated many of these same concepts from a social indicator 
modeling perspective. 
Several descriptive social reports were examined as the second 
type of social indicators literature. A content analysis of nineteen 
descriptive social reports was conducted. These social reports focused 
on state, county, and community populations in several different regions 
of the United States. Specifically, these reports were examined to 
determine the degree to which each of the dimensions of the concepts 
were measured. 
A third type of social indicators literature is social indicator 
modeling articles. A content analysis of eighteen empirical social indi­
cator models was conducted. Again, the analysis was performed to deter­
mine the degree to which the dimensions of the concepts were measured. 
Finally, the dimensions of each concept were rank-ordered accord­
ing to the frequency with which it was measured in the descriptive 
social reporting and social indicators modeling literature. It is 
assumed that the more studies measuring a particular dimension, the 
more important that dimension is from a social indicators perspective. 
Specific indicators were then selected for the most important dimen­
sions . 
Dimensions of institutional performance 
Table 1 contains a listing of the dimensions for each institutional 
sector found in Wilcox et al. (1976) and Fear (1977). In comparing 
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Table 1. Dimensions of institutional performance found in Wilcox et al., 
1976 and Fear, 1977 
Institutional 
sector 
Dimension of institutional performance 
Wilcox et al., 1976 Fear, 1977 
Employment 
Education 
Health 
Housing 
Income 
(1) Employment opportunities (1) 
(2) Sectors of labor force that 
experience chronic prob- (2) 
lems ( 3) 
(3) Quality of employment life 
(1) Quality of educational 
attainment 
(2) Participation in formal 
educational programs 
(1) Long life 
(2) Quality of physical and 
mental well-being 
(1) Housing availability 
(2) Quality of living 
conditions 
(1) Level of income 
(2) Distribution of income 
(3) Problems of income 
maintenance 
(4) Quality of income expendi­
ture 
Persons in employ­
ment sector 
Unemployment 
Persons needing 
employment services 
(1) Level of educational 
attainment 
(2) Informal education 
(1) Mortality affecting 
the young 
(2) Mortality affecting 
the general popu­
lation 
(3) Morbidity 
(1) Housing supply 
(2) Housing conditions 
(3) Living space 
(4) Value of residential 
housing units 
(1) Aggregate income 
(2) Income by economic 
sector 
(3) Income distribution 
Public safety (1) 
(2) 
(3) 
(4) 
Safety of life and property 
from criminal activity 
Context of criminal acti­
vity 
Safety of life and property 
from disaster 
Operation of the legal 
system 
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these two lists of concept dimensions, one finds that they are often 
at different levels of abstraction. Fear (1977) generally explicated 
the concepts to a lower level of abstraction than Wilcox et al. (1976). 
For example, "quality of physical and mental well-being" as a dimension 
of health status in Wilcox et al. (1976) clearly includes all three 
dimensions of health in Fear (1977). Also, "quality of living condi­
tions" in Wilcox et al. (1976) includes "housing conditions" and "living 
space" in Fear (1977). 
Therefore, these two lists of the theoretical dimensions of insti­
tutional performance were combined and modified to provide a single 
list of dimensions that are at approximately the same level of abstrac­
tion. The results of this process are in Table 2. This listing of 
dimensions for institutional performance in each institutional sector 
was applied to the descriptive social reporting and social indicator 
modeling literature. However, before moving to these analyses, one 
must keep in mind that the purpose is not to explicate and measure all 
possible dimensions of the concepts. When one is dealing with highly 
abstract multi-dimensional concepts, the most one can do is attempt to 
explicate and measure the most important dimensions. It would be im­
possible to develop inclusive measurement of the universe of content 
for each concept. 
Content analysis of the descriptive 
social reports 
As indicated earlier, descriptive social reporting has been a 
widespread social indicators research strategy. It would be an 
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Table 2. Synthesis of dimensions of institutional performance in 
Wilcox et al., 1976 and Fear, 1977 
Institutional 
sector Dimension of institutional performance 
Employment 
Education 
Health 
Housing 
Income 
Public safety 
(1) Level of employment 
(2) Level of unemployment 
(3) Sectors of labor force needing employment 
services 
(4) Employment by occupation and economic sector 
(1) Level of educational attainment 
(2) Distribution of educational attainment 
(3) Participation in educational programs 
(1) Life expectancy 
(2) Mortality 
(3) Morbidity 
(1) Housing supply 
(2) Housing quality 
(3) Housing occupancy 
(4) Housing value 
(1) Level of income 
(2) Income distribution 
(3) Income by economic sector 
(1) Safety of property from criminal activity 
(2) Safety of life from criminal activity 
(3) Safety of life and property from disaster 
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enormous task to provide a content analysis of all the descriptive 
social reports that have been published in the United States. Instead, 
nineteen social reports were selected for analysis. Thus, one must 
assume that these reports provide an adequate sample for determining 
the degree to which the theoretical dimensions of each concept are 
measured in descriptive social reports. 
Table 3 contains the information derived from the content analysis 
of the social reports. An immediate finding is that, with the excep­
tions of health and education, very few social reports provide infor­
mation beyond institutional performance. In other words, most of the 
social reports emphasize the measurement of how well-off the population 
is in employment, how well-educated the population is, how healthy the 
population is, how well-housed the population is, how affluent the 
population is, and how safe the population is from criminal activity. 
Further examination of the dimensions of institutional performance 
shows that at least two of the dimensions for every institutional 
sector were measured by a majority of the social reports (i.e., more 
than nine reports provided indicators that measure the dimension). 
Content analysis of social indicator 
modeling articles 
The information found in Table 4 was derived from eighteen empirical 
studies utilizing social-indicator type data to assess the interrelation­
ships among some of the concepts found in the theoretical model. The 
evidence supporting the measurement of concept dimensions is more 
limited than in the descriptive social reports. Most of the articles 
Table 3. Content analysis of indicators contained in 19 social reports 
Institutional Commitment of resources Institutional performance 
sector Dimension Frequency Dimension Frequency 
Employment Financial resources 2 Level of employment 12 
Personnel 0 Level of unemployment 14 
Facilities 0 Sectors of labor force needing 
employment services 1 
Employment by occupation and economic 
sector 11 
Education Financial resources 9 Level of educational attainment 14 
Personnel 2 Distribution of educational attainment 14 
Facilities 1 Participation in educational programs 9 
Health Financial resources 3 Life expectancy 3 
Personnel 10 Mortality 13 
Facilities 9 Morbidity 8 
Housing Financial resources 1 Housing supply 12 
Personnel 1 Housing quality 14 
Facilities 0 Housing occupancy 14 
Housing value 13 
Income Financial resources 5 Level of income 19 
Personnel 1 Income distribution 17 
Facilities 0 Income by economic sector 4 
Public safety Financial resources 2 Safety of property from criminal activity 9 
Personnel 2 Safety of life from criminal activity 10 
Facilities 0 Safety of life and property from disaster 0 
Table 4. Content analysis of indicators contained in 18 empirical social indicator models 
Institutional Commitment of resources Institutional performance 
sector Dimension Frequency Dimension Frequency 
Employment Financial resources 0 Level of employment 2 
Personnel 0 Level of unemployment 5 
Facilities 0 Sectors of labor force needing employ­
ment services 0 
Employment by occupation and economic 
sector 10 
Education Financial resources 1 Level of educational attainment 7 
Personnel 2 Distribution of educational attainment 8 
Facilities 1 Participation in educational programs 0 
Health Financial resources 2 Life expectancy 1 
Personnel 3 Mortality 10 
Facilities 2 Morbidity 1 
Housing Financial resources 0 Housing supply 2 
Personnel 0 Housing quality 4 
Facilities 0 Housing occupancy 5 
Housing value 4 
Income Financial resources 0 Level of income 10 
Personnel 0 Income distribution 3 
Facilities 0 Income by economic sector 0 
Public safety Financial resources 1 Safety of property from criminal 
Personnel 0 activity 1 
Facilities 0 Safety of life from criminal activity 2 
Safety of life and property from 
disaster 0 
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were primarily interested in explaining variance in levels of educa­
tion and health, and few articles focused on the other institutional 
sectors. In other words, the purpose of the modeling articles was 
more limited in scope (i.e., fewer dimensions are measured and fewer 
indicators per dimension) than the descriptive reports. 
However, as in the descriptive reports, institutional performance 
was more frequently measured than commitment of resources to each 
institutional sector. 
Rank ordering of concept dimensions 
The number of reports and articles utilizing indicators that 
measured each dimension was summed, and then the dimensions of each 
concept were rank-ordered according to this frequency of measurement. 
The information resulting from this procedure may be found in Table 5. 
The assumption made in constructing this table is that the most impor­
tant dimensions of a theoretical concept will be measured more fre­
quently in the literature. A dimension measured in a high frequency 
of cases may be considered a major part of the universe of content 
of the concept. Table 5 was used as the basis for deciding what 
dimensions of the theoretical concept to measure. 
Regarding commitment of resources to each institutional sector, a 
decision was made to measure the commitment of financial resources 
and personnel. Information regarding financial resources and personnel 
was utilized in the reviewed literature more often than information 
on facilities. Also, the facilities needed by each institutional 
Table 5. Rank order of dimensions of commitment of resources and institutional performance based 
on 37 social reports and empirical social indicator models 
Institutional Commitment of resources Institutional performance 
sector Dimension Frequency Dimension Frequency 
Employment Financial resources 2 Employment by occupation and 21 
Personnel 0 economic sector 
Facilities 0 Level of unemployment 19 
Level of employment 14 
Sectors of labor force needing employ­
ment services 1 
Education Financial resources 10 Distribution of educational attainment 22 
Personnel 4 Level of educational attainment 21 
Facilities 2 Participation in educational programs 9 
Health Personnel 13 Mortality 23 
Facilities 11 Morbidity 9 
Financial resources 5 Life expectancy 4 
Housing Financial resources 1 Housing occupancy 19 
Personnel 1 Housing quality 18 
Facilities 0 Housing value 17 
Housing supply 14 
Income Financial resources 2 Level of income 29 
Personnel 2 Income distribution 20 
Facilities 0 Income by economic sector 4 
Public safety Financial resources 3 Safety of life from criminal activity 12 
Personnel 2 Safety of property from criminal 
Facilities 0 activity 10 
Safety of life and property from 
disaster 0 
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sector will vary, whereas financial resources and personnel have the 
same unit of measurement (i.e., dollars and people, respectively). 
However, as implied in the theoretical model, education services and 
the level of educational attainment are viewed as the "inputs" to 
the employment sector. Such a view is supported by the content 
analysis. Only two reports provided information on employment ser­
vices. And the indicator for one of these reports was "federal expend­
itures on education manpower and training programs." Thus, this 
indicator is focused on an educational service. Also, the problem of 
data availability must be considered when secondary data are used in 
measuring theoretical concepts. Although, there was also low frequency 
in measuring commitment of resources in other sectors, data measuring 
commitment of resources in these sectors was found. Regarding commit­
ment of resources to employment services, no data at the county level 
(the unit of analysis for the present study) were located. 
Finally, an examination of the frequencies of measuring the dimen­
sions of institutional performance resulted in the decision to measure 
the two most important dimensions for each institutional sector. This 
decision is an arbitrary decision. However, one study cannot possibly 
measure all dimensions of a multi-dimensional concept. With the excep­
tion of housing, two dimensions of institutional performance were con­
sistently measured more frequently in each institutional sector than 
the other dimensions. Therefore, the two most important dimensions 
will be measured. Also, this decision is supported by the problem of 
differential repetitiveness discussed by Fear (1977). 
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Selection of indicators to measure the 
theoretical concepts 
Tables 6 and 7 contain a listing of the indicator that was selected 
to measure the dimensions of each concept. These indicators were selec­
ted by reviewing the indicators found in the literature utilized in the 
previous section, and by searching the available secondary data. For 
the purposes of this study, the county was selected as the unit of 
analysis, and the 99 counties of Iowa as the population. 
Regarding the temporal nature of the data, the concepts were 
measured on a cross-sectional basis rather than a time-series basis. 
That is, each concept was measured at one point in time. With the 
exception of the public safety sector, all dimensions of institutional 
performance were measured in 1970. Data for Institutional performance 
in the public safety sector were mobilized for 1976. Public safety 
data for this year were selected because earlier data that did not 
have a large number of missing cases could not be located. All data 
measuring commitment of resources to each institutional sector were for 
"fiscal year 1966-67. Data regarding population change and distribution 
were for 1960-70 and 1970, respectively. . Finally, data regarding the 
input of resources from federal and state government (i.e., the social 
environment) were for fiscal year 1967-68 and 1966-67, respectively. 
Also included in Tables 6 and 7 is the frequency with which each 
indicator was utilized by the 37 social reports and social indicator 
modeling articles. Since most of the literature focused on institu­
tional performance only, the frequency of use for the commitment of 
Table 6. Indicators selected to measure commitment of resources to each institutional sector and 
institutional performance 
Institutional 
sector 
Institutional 
dimension 
Indicator Frequency 
selected of use 
Employment Institutional performance: 
Employment by occupation Number and percent of employed 
persons in white collar occupa­
tions (1970) 11 
Level of unemployment Number and percent of civilian 
labor force unemployed (1970) 19 
Education Commitment of resource to education: 
Financial resources Amount (in thousands of dollars) and 
percent of direct general expendi­
tures of local governments on 
education (1966-67) 6 
Personnel Number and percent of full-time 
equivalent personnel employed by 
local governments in education 
(1966-67) 2 
Institutional performance: 
Distribution of educational 
attainment 
Number and percent of persons 25 
years old and over with 4 years 
of college or more (1970) 9 
Average level of educational 
attainment 
Median school years completed for 
persons 25 years old and over 
(1970) 12 
Table 6 (continued) 
Institutional 
sector 
Institutional 
dimension 
Indicator 
selected 
Frequency 
of use 
Health Commitment of resources to health; 
Financial resources 
Personnel 
Institutional performance : 
Mortality 
Morbidity 
Amount (in thousands of dollars) and 
percent of direct general expendi­
tures of local governments on health 
and hospitals (1966-67) 
Number and percent of full-time equiv­
alent personnel employed by local 
governments in health and hospitals 
(1966-67) 
Number of infant deaths and infant 
mortality rate (1970) 
Number of deaths due to major cardio­
vascular diseases and major cardio­
vascular diseases death rate (1970) 
18 
Housing Commitment of resources to housing: 
Financial resources 
Personnel 
Amount (in thousands of dollars) and 
percent of direct general expendi­
tures of local governments on 
housing and urban renewal (1966-67) 
Number and percent of full-time 
equivalent personnel employed by 
local governments in housing and 
urban renewal (1966-67) 
Table 6 (continued) 
Institutional Institutional Indicator Frequency 
sector dimension selected of use 
Institutional performance; 
Housing occupancy Number and percent of occupied 
housing units defined as over­
crowded (1970) 16 
Housing quality Number and percent of year-round 
housing units lacking all or some 
plumbing facilities (1970) 12 
Income Commitment of resources to income: 
Financial resources 
Personnel 
Institutional performance; 
Level of income 
Distribution of income 
Amount (in thousands of dollars) 
and percent of direct general 
expenditures of local govern­
ments on public welfare 
(1966-67) 
Number and percent of full-time 
equivalent personnel employed by 
local governments in public welfare 
(1966-67) 
Median family income (1970) 
Number and percent of all families 
with income less than poverty 
level (1970) 
16 
15 
Table 6 (continued) 
Institutional 
sector 
Institutional 
dimension 
Indicator Frequency 
selected of use 
Public safety Commitment of resources to public 
safety: 
Financial resources Amount (in thousands of dollars) 
and percent of direct general 
expenditures of local govern­
ments on police protection (1966-
67) 2 
Personnel Number and percent of full-time 
equivalent personnel employed by 
local governments in police pro­
tection (1966-67) 2 
Institutional performance: 
Safety of life from criminal 
activity 
Number of reported violent crimes and 
reported violent crime rate (1976) 11 
Safety of property from criminal 
activity 
Number of reported property crimes 
and reported property crime rate 
(1976) 9 
^Frequency of use is the number of times each indicator was used in the 37 social reports and 
social indicator modeling articles reviewed in this paper. 
Table 7. Indicators selected to measure dimensions of population and social environment 
Ecological 
component Dimension 
Indicator Frequency 
selected of use^ 
Population Population change Amount and percent change in 
total population size (1960-70) 7 
Population distribution Population density (1970) 5 
Social ^ 
environment 
Federal government Amount (in thousands of dollars) and 
per capita federal outlays in 
Iowa (1967-68) 5 
State government Amount (in thousands of dollars) and 
per capita general revenue from 
state government (1966-67) 5 
^Frequency of use is the number of times each indicator was used in the 37 social reports and 
social indicator modeling articles reviewed in this paper. 
^None of the literature reviewed used total federal and state outlays. The frequency of use 
for these dimensions refers to the number of reports and articles reporting federal and state funds 
for a particular institutional sector. 
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resources indicators is quite low. However, the indicators selected 
to measure institutional performance in each sector have been used in 
several previous studies. 
Finally, the reader should note that the indicator selected to 
represent the morbidity dimension of health status is technically a 
mortality measure. However, Fear (1977) in reviewing studies of 
health status notes that morbidity measures (measures of the extent 
of illness in the population) are often under-enumerated because many 
people do not report to doctors, and thus, reported cases of morbidity 
are lower than actual cases. Also, an even more serious limitation 
found by the present author was that many morbidity reports contained 
a high number of missing cases for Iowa and a high number of cases 
with the notation TNTC ("too numerous to count"). Therefore, the num­
ber of deaths due to major cardiovascular diseases (a measure of 
mortality due to illness) was selected as the morbidity indicator. 
Measurement Assessment 
The two sets of criteria outlined earlier were used to assess the 
adequacy of the measurement process. The first step was to assess the 
correspondence between the concepts and their indicators. The second 
step was to assess the adequacy of the indicators themselves. 
Assessment of the correspondence between 
concepts and indicators 
Four criteria were used to assess the linkage between concepts and 
indicators. These four criteria were unit of analysis, substantive 
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coverage, attribute or variable, and dimensionality. 
Unit of analysis The unit of analysis for the theoretical 
framework was defined as a "spatially delimited population aggregate 
having some unit character" (Duncan, 1959:681). The empirical unit of 
analysis was the county, and the population was the 99 counties of 
Iowa. A county is a spatially delimited population aggregate having 
some unit character. Therefore, the units of analysis at the theoret­
ical and empirical level are consistent. 
Substantive coverage The question to be addressed here is the 
extent to which the indicators cover the meaning sphere of the concept. 
The indicators selected provide only partial coverage of the meaning 
sphere of the concepts. However, the systematic nature of the 
measurement procedure hopefully explicates the most important aspects 
of each concept's meaning sphere, and indicators were selected to 
measure these major aspects. 
Attribute or variable All the theoretical concepts were viewed 
as variables. All of the selected indicators were variables measured 
in terms of number of dollars, numbers of people in the population 
possessing certain characteristics, or average characteristics of the 
population. Therefore, the theoretical concepts and their indicators 
were consistent. 
Dimensionality All theoretical concepts were viewed as multi­
dimensional, rather than unidimensional. Each concept was then expli­
cated into important theoretical dimensions. A content analysis of 
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numerous descriptive social reports and social indicator modeling 
articles was conducted to determine the degree to which these dimen­
sions are important at the empirical level. Finally, empirical indi­
cators were selected to measure the most important dimensions of the 
theoretical concepts. Therefore, concepts and the indicators selected 
to measure the concepts were consistent on dimensionality. 
Assessment of the adequacy of 
the indicators 
The criteria used to assess the adequacy of the indicators were 
functional unity and reliability, external validity (content validity 
and cross-validation), and internal validity (convergent validity and 
discriminant validity) . 
Functional unity and reliability Functional unity focuses upon 
the degree of consistency that exists among the various indicators of 
a concept and is equivalent to the notion of homogeneous concepts 
(Warren et al., 1977:50). Functional unity is the basic assumption 
behind reliability, and when there are two indicators per concept as 
in this study, functional unity and reliability are equivalent. There­
fore, an examination of the intercorrelations among the two indicators 
of a concept was used to assess the functional unity and reliability 
of the indicators. 
The intercorrelations among the indicators may be found in Appendix 
D. Of the thirteen theoretical concepts, indicators were correlated 
at .90 or more for four concepts and at .80 or better for two concepts. 
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The indicators for these six concepts could be viewed as possessing 
functional unity and reliability. Indicators for two other concepts 
were correlated at .55 and .51 and thus, are questionable regarding 
functional unity and reliability. The remaining five sets of indica­
tors are intercorrelated .41, .37, .28, .06, and -.04. Clearly, these 
four sets of indicators do not possess functional unity and relia­
bility. As previously discussed, the criteria of functional unity and 
reliability presents problems for multi-dimensional concepts. These 
intercorrelations demonstrate the problem. Since all of the indicators 
are assumed to be theoretically important and to measure different 
dimensions of their respective concepts, none of the indicators will 
be dropped. 
External validity The criterion of external validity 
consists of both content validity and cross-validation. The focus 
of external validity is on the generalizability of the measures. 
Content validity was defined as the degree to which the indicators 
represent the concept about which generalizations will be made. Indi­
cators were selected for the most important dimensions of each concept. 
Importance of dimensions was determined by the number of descriptive 
social reports and social indicator modeling articles providing infor­
mation relevant to each dimension. No attempt was made to represent 
the entire universe of content for the concepts. Therefore, the indi­
cators possess content validity only in terms of the dimensions they 
are intended to represent. 
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Cross-validation was described as requiring a number of studies 
for a number of populations. The assumption is that the more useful 
indicators are for studying different populations, the more validity 
they represent. The content analysis of previous descriptive social 
reports and social indicator modeling articles was a procedure designed 
to enhance the cross-validation of the indicators eventually selected. 
For example, the descriptive social reports listed in Appendix A repre­
sent state, county, and community levels of government in at least 
sixteen different states in the United States. Therefore, the indi­
cators are assumed to have high validity from a cross-validation 
standpoint. 
Internal validity Internal validity focuses upon the specific 
set of data to be utilized in the study. The problem of internal 
validity is of most relevance for social indicator modeling activities. 
In assessing the internal validity of the indicators, the rates and 
percentages of the phenomena were not used. These rates and percentages 
are primarily means to control for population size. Pendleton, Warren, 
and Chang (1979) point out that such indicators are very useful from 
a descriptive standpoint, but create a major problem due to correlated 
denominators from a multiple regression and change analysis standpoint. 
Pendleton, Warren, and Chang (1977) conclude that nonrates or, if the 
researcher must control for population size, partial correlations con­
trolling for population size would be the best input for modeling 
analyses. The assessment of internal validity will utilize the zero-
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order correlation matrix found in Appendix D. The first-order partial 
correlation matrix controlling for population size is also in Appendix 
D, but will not be utilized in this assessment. This decision was made 
primarily due to interpretation problems. Several of the correlations 
that are positive in the zero-order matrix become negative in the first-
order partial correlation matrix. 
Internal validity was described as focusing upon both convergent 
validity (inference across indicators of the same concept) and dis­
criminant validity (inference across indicators of different concepts) . 
A set of indicators would possess convergent and discriminant validity 
if the correlations of indicators of a single concept were high and the 
correlation among indicators of different concepts was low to moderate 
and consistent. Since the indicators of each concept in the present 
study measure different dimensions of the concepts, each set of 
indicators were judged as possessing these two types of validity 
if their intercorrelation were higher than their correlations with 
indicators of the other concepts. 
Using even this "relaxed" rule for determining convergent and 
discriminant validity, in most instances, the indicators of a concept 
were more highly correlated with indicators of other concepts than they 
were correlated with each other. Such a finding reflects two issues. 
First, notions of convergent and discriminant validity, as well as 
most techniques for assessing reliability, are most compatible with 
unidimensional concepts. These assessment criteria were developed 
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most rigorously in the psychological literature with one source of data 
and with the intention of forming unidimensional concepts. In light 
of this background, it may not be surprising that multi-dimensional 
concepts measured with several data sources do not "pass" the internal 
validity criteria. Secondly, from a modeling perspective indicators 
of different dimensions of a concept may be related to different dimen­
sions or sources of variance in other concepts. Therefore, these indi­
cators could be more highly related to other concepts than they are to 
each other. 
Summary of measurement assessment 
The indicators selected for each concept were found to correspond 
well in terms of unit of analysis, substantive coverage, attribute or 
variable, and dimensionality. Assessment of the adequacy of the indi­
cators found that they possessed content validity and cross-validation. 
However, the criteria of functional unity, reliability, convergent 
validity, and discriminant validity are most applicable to uni-
dimensional concepts. Since the concepts of this study are multi­
dimensional, the indicators were in conflict with these latter criteria. 
Conclusions 
The general objective of this article was to outline indicator 
selection procedures, and assessment criteria of those procedures, to 
empirically measure the theoretical concepts of a proposed multi-
institutional social indicator model. The procedures utilized were 
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designed to maximize the theoretical linkage between each concept and 
its indicators. 
A major problem in the assessment of measurement was that many of 
the extant measurement criteria are designed specifically for uni-
dimensional concepts. Indicators of multi-dimensional concepts do not 
necessarily meet the criteria designed for unidimensional concepts. 
Such a result was the case in this study. Since the indicators were 
positively evaluated regarding the other criteria and are important 
from a theoretical standpoint, they were regarded as adequate for 
further analysis. 
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PART III. EMPIRICAL ASSESSMENT OF THE INTERRELATIONSHPS 
AMONG INSTITUTIONAL SECTORS: A SOCIAL INDICATOR EXMIPLE 
Introduction 
Since the middle 1960's, a great number of individual researchers 
and research agencies have been striving to develop a system of 
social indicators. The basic notion behind this research activity is 
that much public decision making regarding social goals has relied 
heavily on economic criteria. A system of social indicators (analogous 
to the system of economic indicators) must be developed to include more 
than simply information on economic well-being and economic development. 
Such a system of social indicators would focus on many institutional 
sectors relevant for social policy such as health, education, public 
safety, and housing. Detailed discussions of the need for social indi­
cators research may be found in a number of publications (e.g., Gross, 
1966; National Commission on Technology, Automation, and Economic 
Progress, 1966; Brooks, 1971; Callaghan, 1974; Mullins, 1973; and 
Marshall, 1978). 
One of the earliest definitions of the term "social indicator" 
stated that a social indicator is 
...a direct measure of welfare...subject to the interpretation 
that if it changes in the "right" direction, while other things 
remain equal, things have gotten better, or people are "better 
off" (U.S.H.E.W., 1969:97). 
It was assumed that the information provided by these "direct 
measures of public welfare" in a variety of policy sectors could be 
evaluated by public decision makers to identify social needs and 
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assign priorities to those needs. A recent publication by the Office 
of Planning and Research for the State of California (1977) provides 
an annotated bibliography of over 100 U.S. reports published at federal, 
state, and local levels of government that attempt to provide "direct 
measures of public welfare." These reports typically provide data 
regarding social conditions from a descriptive standpoint only; that 
is, information regarding the number of people with a college educa­
tion, the number of people living in poverty, the number of violent 
crimes reported, the number of deaths due to various causes, and so 
on, is provided for some relevant population. One author has de­
scribed such reports as the listing of "institutional outputs" result­
ing from the "collective decision making [process] in both public and 
private sectors of society" (Stuby, 1977:233). Stuby further states 
that information regarding these institutional outputs are provided 
with the view that they are "...necessary conditions for achieving a 
[satisfactory] quality of life...without at least a considerable number 
of institutional goods and services..." populations do not possess a 
high quality of life (Stuby, 1977:233). 
In the introductory chapter of Social Indicator Models (Land and 
Spilerman, 1975) Kenneth Land evaluated such lists of indicators as 
providing little more than an institutional description of society 
focused on institutional products such as healthy people, well-
educated people, employed people, and so on (Land, 1975:24). Land 
further states that social institutions are mutually interdependent. 
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and the problem of the interrelationships among these institutions 
should be a major focus of social indicators research (1975:24). 
James Anderson similarly stated that most social indicators 
research has been "...largely descriptive reporting of social condi­
tions" (Anderson, 1973:285). The next step for social indicators 
research is viewed as "...one of inductive model building in each of 
the major societal institutional areas" (Anderson, 1973:286). 
Much of the recent social indicators research has followed this 
proposed "next step," and has focused on the causes of changes of 
social conditions within a single policy sector. Most of this research 
activity begins with one ultimate dependent variable related to the 
performance of a single institutional sector such as health (e.g., 
Anderson, 1973; Fear, 1977), public safety (e.g.. Land and Felson, 
1976), education (e.g., Felson and Land, 1977), and occupational struc­
ture (e.g., Pampel et al., 1977). The general objective of such re­
search is to investigate the determinants of the measure of institutional 
performance. 
As earlier discussed by Land (1975), the present paper focuses 
upon the interrelationships among institutional sectors. Rather than 
beginning with a variable of interest and searching for the deter­
minants of the variable, the present study starts with the question of 
"what are the relationships among institutional sectors?" This start­
ing point is appropriate as more and more studies are published that 
focus on one institutional sector. In other words, the information 
provided by studies in one institutional sector at a time will be 
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used as basic data that should be synthesized into a multi-
institutional model. 
The general objective of the present paper, then, is to assess 
the degree of fit between a theoretical model of institutional inter­
relationships and empirical data measuring the concepts of the model. 
The specific objectives of this paper are: 
(1) To outline a theoretical model of the interrelationships 
among variables measuring institutional performance in the 
six institutional sectors of education, employment, income, 
health, housing, and public safety; 
(2) To outline the systematic procedures used to measure insti­
tutional performance in each of these six institutional 
sectors; and, 
(3) To assess the degree of fit between the theoretical model 
and the empirical data. 
The Theoretical Model 
In constructing the theoretical model, the findings of numerous 
empirical studies using social indicator-type data and some proposals 
regarding the theoretical relationships among major institutions were 
used as initial "data." Systematization of the relationships among 
institutional sectors discovered in these previous studies was accomp­
lished through: (1) a matrix of propositions and analysis of degree 
of support for each bivariate proposition; (2) an inventory of depend­
ent institutional sectors taking each institutional sector as an 
independent variable; and finally, (3) a synthesis of these findings 
into an overall causal model framework. 
The focus on the performance or outputs of major institutions 
should be distinguished from a focus on specific groups and 
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organizations which mobilize both human and physical resources for 
the delivery of goods and services to the population. For example, 
regarding the institutional sector of education, several groups and 
organizations provide financial resources, educational personnel, and 
educational facilities for the implementation of educational services 
designed to increase the educational status of the population. Indi­
cators of how well all of these groups and organizations together are 
performing their educational function might be the median education 
level of the population or the number of adults who have completed 
four years of college. Thus, the aggregate of institutional products 
(i.e., healthy people, well-educated people, employed people, and so 
on) are treated as the variables of institutional performance in each 
of the institutional sectors. 
The investigation of the institutional interrelationships began 
with a systematic analysis of social indicator-type models. The 
proposed model was limited to the six institutional sectors of educa­
tion, employment, health, housing, income, and public safety because 
these were the most frequently studied sections in the literature 
reviewed. 
The first step of the analysis was the construction of a matrix 
of bivariate propositions (Zetterberg, 1965:93). The six variables 
considered as both dependent and independent variables resulted 
in a 36 X 36 matrix with 30 bivariate propositions. To investigate 
the plausibility of each of these propositions, a review of the 
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selected literature containing theoretical models and empirical 
studies with aggregate populations as units of analysis was conducted. 
The second step of the analysis was to establish an inventory of 
dependent variables for each independent variable. These inventories 
were accomplished by reading across the columns of the matrix (which 
were designated as dependent variables) for each row of the matrix 
(designated as independent variables). An initial finding was that the 
status of the population regarding employment and education were the 
most interrelated variables with the other variables. Also, the health 
status of the population appears to be the most dependent upon the 
performance of other institutions. The 30 bivariate propositions con­
sisted of 15 unique variable pairs (i.e., employment-income, employment-
health, employment-education, employment-housing, employment-public 
safety, income-health, income-education, income-housing, income-public 
safety, health-education, health-housing, health-public safety, 
education-housing, education-public safety, and housing-public safety). 
Support for causal direction of one way only was found for 12 of these 
15 pairs. Support for causal influences both ways was found for the 
pairs of employment-health, employment-education, and education-income. 
But for these three pairs, there was more support for employment 
status as a causal influence on health status (ratio of 7 to 1), 
for education status as a causal influence on income status (ratio 
of 4 to 1), and for education status as a causal influence on employ­
ment status of the population (ratio of 2 to 1). A decision was 
made to accept these causal directions in these three pairs for the 
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purposes of the present paper. An alternative decision might have 
been to posit reciprocal causation for these three pairs. Such a 
posited relationship could be tested using two-stage regression or 
time-series analysis, but one would still have to start the analysis 
someplace, and the decision was made to begin with these propositions 
as a starting point. 
Having made the decisions regarding the independent and dependent 
variable status for each pair, a theoretical model was thus derived 
as shown in Figure 1. Therefore, the present paper will focus on 
the five propositions that: (1) the employment status of the popula­
tion is a function of the educational status of the population; 
(2) the status of the population with regard to income is a function 
of the education and employment status of the population; (3) the 
status of the population regarding housing is a function of the edu­
cation, employment, and income statuses of the population; (4) the 
health status of the population is a function of the education, 
employment, income, and housing statuses of the population; and finally 
(5) the status of the population regarding public safety is a function 
of the education, employment, and income statuses of the population. 
Methods 
This section of the paper will provide a description of the 
population selected for study, the measurement of institutional per­
formance for the six institutional sectors, and the procedures that 
will be used to test the model. 
Employment 
Income 
Health 
Public 
safety 
Education 
Figure 1. Theoretical model of the interrelationships among the performance of 
,sxx institutional sectors 
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The population 
The unit of analysis for the present paper is the county, and the 
99 counties of the State of Iowa represent the population of interest. 
These 99 counties are considered the population rather than a sample 
selected from some larger population for several reasons. The purpose 
of selecting a limited sample of units from some larger population is 
to economically make inferences from the relationships found among 
variables using sample data to the relationships that exist in the 
population. Statistical tests of significance are performed to make 
these inferences. However, such tests are inappropriate if the sample 
units are not randomly selected from the larger population of interest. 
The 99 units selected for the present study cannot be considered a 
random sample from a larger population, but instead must be considered 
a population. Therefore, tests of statistical significance are of 
minor importance for the present study because the statistical coef­
ficients obtained represent the relationship among the population of 
interest. The obtained probabilities for the coefficients will be 
presented for the reader, but major attention will be devoted to direc­
tional consistency of the relationships and the magnitude of the 
coefficients. 
In other words, the findings of this study are applicable to the 
State of Iowa. Inferences to the rest of the United States are not 
made. The more similar other states are to Iowa, the more likely 
the findings of this study would be obtained if the study were repli­
cated in those states. 
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Measurement of institutional performance 
for the six institutional sectors 
In order to measure institutional performance for the six 
institutional sectors, one must select indicators of how well-educated, 
how well-employed, how affluent, how well-housed, how healthy, and how 
safe the population is in aggregate. The task is to establish a sound 
linkage between the abstract concepts in the model and the empirical 
indicators selected to measure the concepts. The present study strived 
to establish that linkage through a systematic content analysis of 
social indicator research reports. Reports providing descriptive social 
indicator data and articles empirically verifying relationships among 
selected social indicators were analyzed. An assumption adopted from 
the beginning of the research was that social indicator concepts as 
used in this study possess broad substantive content that is multi­
dimensional in nature. The focus of the measurement strategy was to 
insure that the indicators selected possess content validity and cross-
validation regarding major dimensions of the concepts. 
Content validity may be described as "...the degree to which an 
indicator represents the concept about which generalizations will be 
made" (Warren et al., 1977:58). Fred N. Kerlinger in discussing con­
tent validity states that any concept has a theoretical universe of 
content which includes an infinite number of aspects that can be implied 
about the concept (1973:458). The problem is to select indicators that 
are representative of the universe of content. 
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Cross-validation as another type of validity requires a number 
of studies for a number of populations and one assumes that "...the 
more useful (in terms of being relevant for different populations and/ 
or studies) an indicator proves to be, the more external validity [in 
terms of cross-validation] will be associated with that indicator" 
(Warren et al., 1977:58). 
By systematically reviewing the indicators selected for several 
studies of different populations measuring a variety of dimensions of 
the concepts, one should hopefully arrive at a set of indicators that 
possess validity in the form of content validity and cross-validation. 
Three types of social indicators literature were analyzed in this 
process. 
First, social indicators literature that explicated abstract social 
indicator concepts into generic dimensions was analyzed. Two major 
research documents were selected for this purpose. Wilcox et al. (1976) 
conducted a massive review of the literature to explicate major social 
indicator concepts in several institutional sectors from a theoretical 
viewpoint. Fear (1977) explicated most of the same concepts from an 
empirical social indicator modeling viewpoint. These two documents 
resulted in two lists of the generic dimensions of institutional per­
formance in the six selected sectors. These two lists were very 
similar, but the identified dimensions were, in some cases, at differ­
ent levels of abstraction and overlapped in other cases. The two lists 
were then synthesized into a single list of the major dimensions of 
institutional performance for each policy sector. 
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Next, 19 social indicator reports providing descriptive data were 
analyzed to determine the degree to which each dimension of the concepts 
were measured. These 19 reports focused on state, county, and commun­
ity levels of government in several areas of the United States. 
The third type of literature analyzed from this measurement 
perspective consisted of 18 empirical modeling articles using social 
indicator type data. The indicators selected to measure the concepts 
in these models were also analyzed to determine the degree to which 
the generic dimensions of institutional performance were measured. 
The dimensions of institutional performance for each institutional 
sector were then rank-ordered according to the frequency of measure­
ment in these empirical research documents. The assumption in con­
structing these rank orders was that the most important dimensions of 
a theoretical concept will be measured more frequently in the litera­
ture. That is, a generic dimension of a concept measured more fre­
quently than other dimensions may be considered a major part of the 
universe of content for that concept. For each of the concepts investi­
gated in the present study, at least two dimensions of institutional 
performance were consistently measured more frequently in each institu­
tional sector than the other dimensions. Indicators were then selected 
by reviewing the specific indicators used in the previous studies and 
the secondary data available for the 99 counties of Iowa. 
The dimensions of institutional performance and the indicators 
selected to measure those dimensions are listed in Table 1. As will 
be discussed, the theoretical model was tested with a cross-sectional 
Table 1. Indicators selected to measure the major dimensions of institutional performance for each 
institutional sector 
Institutional 
sector 
Institutional 
dimension 
Indicator 
selected 
Employment Employment by occupation Number of employed persons in white collar 
occupations, 1970 
Level of employment Number of civilian labor force unemployed, 
1970 
Education Distribution of educational 
attainment 
Number of persons 25 years old and over 
with 4 years of college or more, 1970 
Average level of educational 
attainment 
Median school years completed for persons 
25 years old and over, 1970 
Health Mortality Number of infant deaths, 1970 
Morbidity Number of deaths due to major cardiovas­
cular diseases, 1970 
Housing Housing occupancy Number of occupied housing units defined 
as overcrowded, 1970 
Housing quality Number of year-round housing units lacking 
all or some plumbing facilities, 1970 
Income Level of income Median family income, 1970 
Distribution of income Number of families with income less than 
poverty level, 1970 
Table 1 (continued) 
Institutional Institutional 
sector dimension 
Public safety Safety of life from criminal 
activity 
Safety of property from criminal 
activity 
Indicator 
selected 
Number of reported violent crimes, 1970 
Number of reported property crimes, 1970 
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design. With the exception of public safety, all indicators were for 
the year 1970. However, the data mobilized for the public safety 
sector were for the year 1976 because earlier data had numerous missing 
cases. A second limitation of the mobilized data concerns the indi­
cator selected to measure morbidity. One problem associated with 
morbidity measures (measures of the extent of various illnesses in 
the population) is that many people who experience illness will not 
seek professional care, and therefore, morbidity rates may be seriously 
underestimated (Fear, 1977:73). Also, in reviewing morbidity reports 
for Iowa, it was found that several counties had the notation "TNTC" 
for several of the indicators. TNTC signified an entry of "too 
numerous to count." Because of these limitations, the indicator 
selected to measure morbidity (number of deaths due to major cardio­
vascular diseases) is technically a mortality measure. However, the 
indicator does relate to a major source of illness. 
In examining the listed indicators, one can see that some of the 
indicators are "positive," and some are "negative" indicators. That 
is, one would want to minimize the occurrence of some of the phenomena 
(negative indicators of institutional performance) and maximize the 
occurrence of other phenomena (positive indicators of institutional 
performance). Therefore, the hypothesized directions of relationships 
consistent with Figure 1 are listed in Table 2. 
Modeling testing procedures 
As stated previously, the research design for the present study 
was cross-sectional in nature. That is, the data mobilized for each 
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Table 2. Hypothesized directions of relationships among social 
indicators 
Dependent Independent indicators^ and hypothesized 
indicators direction of relationships 
Xo X, , x„ 3 1' 2 
(+) (+) 
^4 . ^1' ^ 2 
(-) (-) 
^5 Xl. %% , %3. X4 
(-) (-) (-) (+) 
^6 Xi, Xg, ' X3. 
(+) (+) (+) (-) 
^7 ' ^3' ^ 4' ^5 ' ^6 
(-) (-) (-) (+) (+) (-) 
^8 =1' =2' X3, X^, Xg ' \ 
(-) (-) (-) (+) (+) (-) 
X9 %1' =2' X3, x^, x^ 
' ^6' ^ 7' ^ 8 
(-) (-) (-) (+) (+) (-) (+) (+) 
^10 x^, x^. X3, x^, x^ ' ^7' ^ 8 
(-) (-) (-) (+) (+) (-) (+) (+) 
^11 Xg, X3, x^, x^ ' ^6 
(-) (-) (-) C+) (+) (-) 
X12 Xi, Xg, X3, x^, Xg ' ^6 
(-) (-) (-) (+) (+) (-) 
= number of persons 25 years old and over with 4 years of 
college or more; = median school years completed for persons 25 
years old and over; X^ = number of persons in white collar occupations; 
X^ = number of civilian labor force unemployed; Xc = number of families 
with income less than poverty level; Xg = median family income; X^ = 
number of occupied housing units defined as overcrowded; Xg - number of 
year-round housing units lacking all or some plumbing facilities; Xg = 
number of infant deaths; X^g = number of deaths due to major cardiovas­
cular diseases; Xn = number of reported violent crimes; X^^ ~ number 
of reported property crimes. 
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of the sample units were collected for one point in time. The question 
at issue is whether differences in the values of the independent vari­
ables appear to produce differences in the values of the dependent 
variables, as hypothesized in the empirical model. 
A multiple indicator design in which the indicators of institu­
tional performance for each sector operate independently without incor­
poration into an index measure was followed. That is, each indicator 
was treated as a separate identity. Also, no relationship was hypothe­
sized to exist between the two indicators of each concept. The indi­
cators of dependent concepts were regressed on the blocks of indicators 
for the independent concepts separately. Thus, multiple tests were 
made for each hypothesized relationship in the theoretical model. Evalu­
ation of the tests of each set of relationships focused on the direction 
and magnitude of the standardized partial regression coefficients be­
tween the specific indicators of the independent variables and the 
dependent variable. Also, an evaluation of the magnitude of the mulitple 
correlation coefficient and its square was made to assess the overall 
fit of the model for each indicator of the dependent variables. 
Findings 
Data analysis began with an examination of the zero-order corre­
lations among the selected indicators. Because of the confounding 
effects of population size, several alternatives for controlling for 
population size were discussed. The multiple regression analysis was 
completed both with and without a control for population size. 
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Correlations among the indicators 
A preliminary analysis of data was accomplished by examining the 
zero-order correlations (Table 3). All of the indicators are very 
highly interrelated. The only indicators that are not correlated at 
least .800 with the other indicators are median school years completed 
for persons 25 years old and over (Xg) and median family income (X^). 
Of the 66 zero-order correlations, 45 of the correlations are greater 
than .800. In fact, 11 correlations are between .800 and .900, and 34 
correlations are greater than .900. Multicollinearity appears to be a 
major problem in this correlation matrix. Multicollinearity refers to 
the data situation in which many of the independent variables are very 
highly intercorrelated. The present correlation matrix represents an 
extreme case of multicollinearity since many of the correlations are 
in the .800 to 1.00 range (Kim and Kohout, 1975:340). In such cases, 
the regression coefficients may not be uniquely determined, and thus, 
regression analysis is inappropriate. 
In this case, population size appears to be the confounding effect 
on the correlation matrix. Ten of the twelve variables are the number 
of phenomena of certain kinds in the population. Such variables would 
of course be of higher frequencies in larger populations. The only 
two indicators having lower intercorrelations with the other indicators 
are median school years and median family income. Both of these indi­
cators should have less dependence on population size. Also, none of 
the correlations display a negative relationship among indicators, 
contrary to the hypothesized directions of relationship. In essence 
Table 3. Zero-order correlations (above diagonal) and partial corre­
lations controlling for population size (below diagonal) 
for the indicators 
Indicators^ %i ^2 %3 %4 %5 
^1 
.279** 
A *  
.973 .856** 
•kit 
.906 
.274** .226** 
* 
.193 .135 
^3 
.695** .140 
A *  
.890 
A *  
.951 
^4 
-.211* .008 -.364** 
A *  
.904 
^5 
-.313** -.309** 
A  A  
-.296 -.001 
-.001 .367** 
** 
-.271 .042 -.491** 
^7 
-.567** -.168* 
** 
-.656 .151 .314** 
^8 -.035 
* 
-.167 -.073 .224* 
A *  
.454 
Xg -.073 .045 .032 -.374** .080 
^10 
-.537** -.118 -.063 -.066 
A A  
.421 
H
 
.024 -.068 .550** -.052 
A  
-.196 
^12 
-.021 .087 .367** -.050 -.158 
= number of persons 25 years old and over with 4 years of 
college or more; X2 = median school years completed for persons 25 
years old and over; X3 = number of persons in white collar occupations; 
^ = number of civilian labor force unemployed; X^ = number of families 
with income less than poverty level; Xg = median family income; Xy = 
number of occupied housing units defined as overcrowded; Xg = number of 
year-round housing units lacking all or some plumbing facilities; Xg = 
number of infant deaths; = number of deaths due to major cardio­
vascular diseases; Xji = number of reported violent crimes; ~ 
number of reported property crimes. 
* 
Significant at .05 level. 
Significant at .01 level. 
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6^ 7^ 8^ 9^ 1^0 1^1 1^2 
** AA ** ** ** ** ** 
.619 .894 .863 .928 .897 .914 .937 
** * * * * * 
.407 .168 .121 .210 .178 .179 .216 
** ** ** ** ** ** ** 
.608 .943 .895 .969 .964 .972 .983 
A *  A A  A A  A A  A A  A A  A A  
.616 .919 .881 .883 .903 .884 .912 
A A  A A  A A  A A  A A  A A  A A  
.555 .970 .932 .962 .975 .925 .959 
* *  AA  A A  A A  A A  A A  
.636 .486 .631 .606 .538 .606 
A A  A A  A A  A A  A A  
-.010 .902 .972 .965 .929 .963 
A A  A A  A A  A A  A A  
-.356 .092 .893 .914 .865 .903 
A A  A A  A A  A A  
-.061 .280 -.050 .966 .950 .974 
A  A A A  A A  
-.214 .134 .231 .106 .944 .968 
** * ** 
-.412 -.204 -.104 .140 .062 .978 
A A  A A  
-.315 -.116 .012 .155 .014 .687 
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this means that the larger the population, the greater the values of 
both negative and positive indicators of quality of life. Thus, a 
procedure must be devised to control for the confounding effect of pop­
ulation size. 
One procedure that has been widely used to control for population 
size is the calculation of rates and ratios. Thus, indicators are 
transformed to such rates as infant mortality rate, number of violent 
crimes per 10,000 population, and others. The use of rates, ratios, 
and percentages to control for population size has been so pervasive in 
the social sciences that consideration is rarely given to the effects 
such procedures have on measures of relationship. Pendleton et al. 
(1979) state that from a descriptive standpoint, the utility of using 
rates and ratios is obvious. One can compare within and across popu­
lation units by using rates. Thus, the infant mortality rate can be 
compared across communities, across counties, across states, and to 
the nation as a whole. 
However, in reviewing the works of Schuessler (1974), Vanderbok 
(1977), Fuguitt and Lieberson (1974), Pearson (1897, 1910), Yule (1910), 
and a number of other statiticians, Pendleton et al. (1979), state 
that when rates and ratios, having the same or related denominators are 
used in correlation, regression, and path analysis, the resulting esti­
mates of association are deceiving. Statistical dependencies, through 
the common or highly related denominators, are introduced into the 
analysis and lead to serious misinterpretations. Therefore, the present 
study did not control for population size by calculating rates or ratios. 
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A second procedure that has been used to control for the confound­
ing effects of a variable is to enter the problematic variable into 
the regression equation first. In this way, all of the partial regres­
sion coefficients contain a statistical control for the problematic 
variable. The square of the multiple partial correlation coefficient 
may then be used to assess the amount of variation explained by the 
predictors after the problematic variable. This technique was success­
fully utilized in a recent article by Warren et al. (1976) to control 
for organizational size in testing a model of organizational effec­
tiveness. \ 
If population size was entered into each of the regression equa­
tions first, the analysis of data of direct concern would begin with 
the second step of the regression procedure. However, similar results 
may be obtained by using the first order partial correlation matrix 
as input directly. Also, use of the partial correlation matrix allows 
one to assess whether the multicollinearity problem has decreased. 
Therefore, the statistical analysis for the present study will be 
based upon residual correlations or partial correlations with population 
size as the control variable. Pendleton et al. (1979) suggest the use 
of residual analysis as a mechanism to control for such variables as 
population size. In this study, the first-order partial correlation 
matrix, controlling for population size, will be the input for the 
regression analysis rather than the zero-order correlation matrix. 
This means that the coefficients estimating the relationship between 
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indicators are calculated after the confounding effects of population 
size have been removed from all indicators. 
In Interpreting results, one must keep in mind the relationship 
of population size to the values of each of the indicators. Population 
size is not viewed as the causal factor for each indicator, but it 
obviously must be considered. 
However, the regression analysis using the zero-order correlations 
will be presented to further highlight the confounding effects of popu­
lation size. 
Analysis of the first-order partial 
correlation matrix 
An examination of the partial correlation matrix reveals that the 
problem of multicollinearity is greatly reduced by statistically control­
ling for population size. Also, many of the relationships that were 
hypothesized to be negative became negative after the control for popu­
lation size. The analysis of the partial correlations focused upon 
the direction of relationship and the magnitude of the coefficients. 
The first dependent set of indicators measure institutional 
performance in the employment sector. The directions of relationship 
between the number of employed persons in white collar occupations 
(Xg) and the two education indicators and X^) are both positive, 
as hypothesized. The number of persons in white collar occupations 
(Xg) is highly correlated (.695) with the number of adults having com­
pleted four years of college or more (X^), but it is only correlated 
. 140 with median school years completed (Xg)• The number of the 
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civilian labor force unemployed (X^) is negatively correlated with the 
number of adults having 4 or more years of college. The size of this 
correlation is .211. However, the magnitude of the correlation between 
the unemployment indicator (X^) and median school years completed (Xg) 
is only .008 and is inconsistent with the hypothesized direction. 
The two indicators measuring the status of the population with 
regard to income were the number of families with income less than 
poverty (X^) and median family income (Xg). The number of families 
with income below poverty level (X^) was correlated -.313 with the num­
ber of adults having a college education (X^), -.309 with the median 
education level (X^), -.296 with the number of employed persons in 
white collar occupations (X^), and 0.001 with the number of unemployed 
persons (X^). The magnitude and directions of these relationships are 
consistent with the hypothesized relationships, with the exception of 
X^. The magnitude of this last correlation is so small as to make 
the directional sign unimportant. The second income indicator was 
median family income (X^). This indicator correlated -.001 with num­
ber of persons having a college education (X^), .367 with median school 
years completed (Xg), -.271 with number of employed persons in white 
collar occupations (X^), and .042 with the number of unemployed persons 
(X^) . Only one of these coefficients is in the hypothesized direction, 
but two of the coefficients having signs inconsistent with the hypoth­
eses were of low magnitude (-.001 and .042). Median family income (X^) 
and median school years completed (X^) are correlated in support of 
the hypothesized relationship. The coefficient between median family 
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income (X^) and the nember of persons employed in white collar occu­
pations (Xg) is the most troublesome. The coefficient is inconsis­
tent regarding direction of relationship, but the magnitude of the 
coefficient is large enough to indicate a definite relationship. It 
was hypothesized that the more persons in white collar occupations, 
the higher the median family income. This would indicate that many 
white collar occupations are of a low enough salary to result in the 
negative relationship. 
The correlations between the two housing indicators (X^ and Xg) 
and their hypothesized predictors (X^, X^, X^, X^, X^, X^) all have 
signs consistent with the hypothesized direction. The magnitude of 
the coefficients range from .151 to .654 with three exceptions. The 
number of occupied housing units defined as overcrowded (Xy) is corre­
lated only -.010 with median family income (Xg). The number of year-
round housing units lacking all or some plumbing facilities (Xg) is 
correlated only -.035 with the number of persons who have completed 
4 years of college or more, and Xg is correlated only -.073 with the 
number of persons employed in white collar occupations. 
An examination of the coefficients for hypothesized relationships 
with the two health indicators reveals that five of the sixteen coef­
ficients possess signs which are inconsistent with the hypothesized 
direction. Of these five coefficients with inconsistent signs, four 
also were small in magnitude indicating little or no relationship. The 
coefficient with a sign opposite that hypothesized and with substantial 
magnitude was -.374 between the number of infant deaths (Xg) and the 
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number of persons unemployed (X^). It was hypothesized that this rela­
tionship should be positive; that is, higher rates of unemployment would 
result in less ability to make use of health services, and thus, higher 
rates of infant death. Finally, the magnitudes of coefficients for Xg 
with X^, X^, X^, X^, Xg, and Xg and for X^^ with and X^ are quite 
small in magnitude (range from .032 to .080). Thus, the regression 
equations for the two health indicators will probably have little sup­
port for several hypothesized relationships. 
The two indicators for institutional performance in the public 
safety sector were the number of reported violent crimes (X^^) and 
the number of reported property crimes (X^g)• The hypothesized rela­
tionships between X^^ and X^, X^, and X^ are of very small magnitude. 
The same situation is true for the coefficients between X^g ^nd X^, 
Xg, and X^. These six coefficients range from .021 to .087 in magni­
tude. The remaining six hypothesized relationships are of sufficient 
magnitude to support the hypotheses, but four of these coefficients are 
of signs inconsistent with the hypotheses. The public safety indi­
cators X^^ and X^2 are correlated -.412 and -.315 with median family 
income (Xg) as anticipated. However, the numbers of reported crimes 
(X^^ and X^g) are positively correlated (.550 and .367) with the num­
ber of persons employed in white collar occupations, and they are nega­
tively correlated (0.196 and -.158) with the number of families having 
income less than poverty (X^). 
To summarize the examination of the partial correlation matrix 
most of the hypothesized relationships among institutional performance 
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for the six sectors were supported by at least one coefficient. The 
only hypothesized relationship where all four coefficients were of 
small magnitude was the relationship between institutional performance 
in education and institutional performance in public safety (coeffi­
cients of .024, -.068, -.021, and .087). Many inconsistencies were 
found regarding the hypothesized directions of the relationships. Out 
of 52 hypothesized relationships, 17 coefficients had signs opposite of 
what was hypothesized. Of these 17 inconsistent signs, 11 were associ­
ated with coefficients of very low magnitude. With coefficients of 
low magnitude, they could possibly be either positive or negative due 
to problems of measurement error or the process of controlling for popu­
lation size. Thus, there are six coefficients of sufficient magnitude 
to support the hypothesized relationships, but these six have signs 
opposite the hypothesized direction. These inconsistencies of direction 
will be addressed following the regression analysis. Also, the hypothe­
sized relationship between education and public safety will be retained 
for the regression analysis, even though all four correlation coeffi­
cients were small. As mentioned previously, inferences are not made to 
a larger population, and thus the values obtained are measures of 
association in the population data. Emphasis is upon assessing the 
amount of relationship, not on using a prespecified level of signifi­
cance as a decision rule for eliminating hypothesized relationships. 
Multiple regressions without controlling 
for population size 
The results of the multiple regressions specified by the general 
theoretical model of Figure 1 are presented in Table 4. The results 
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of Table 4 were derived using the zero-order correlation matrix in 
Table 3. Recall that these zero-order correlations revealed a severe 
problem of multicollinearity. The result of such severe multicolline-
arity can be seen in Table 4. Standardized regression coefficients are 
supposed to be limited between the values of -1.00 and 1.00. However, 
Table 4 contains three standardized regression coefficients that are 
greater than 1.00. Coefficients derived from a matrix with high multi­
collinearity become biased and even uninterpretable in some cases. It is 
interesting to note that Land and Felson (1976) in their social indicator 
model of the public safety sector report only the direction of their 
regression coefficients and not the actual coefficients. Possibly they 
found a problem similar to that illustrated in Table 4. 
Multiple regressions controlling 
for population size 
Table 5 contains the results of the multiple regressions using the 
partial correlation matrix. Note that use of this procedure means that 
2 
R here is the proportion of remaining variance explained by the inde­
pendent indicators after the effects of population size. One is not 
strictly assessing the relationships among indicators, but is instead 
assessing relationships after population size. For the ten regression 
equations, two of the multiple correlation coefficients' squares are 
over .600, two are nearly .500, two are between .300 and .392, two are 
.200, and the last one is less than .100. When these same regressions 
Table 4. Standardized regression coefficients and multiple correlation 
coefficients for indicators at each stage 
Dependent variables 
variables^ X3 
' %4 %5 %6 X7 
^1 
.987** .869** -.238 .294 -.212* 
X2 
* 
-.049 -.049 
* 
-.067 
** 
.268 -.013 
^3 
.964** -.083 
* 
.328 
^4 
.262** 
A 
.386 .147** 
^5 
** 
.651 
^6 
** 
.122 
^7 
^8 
R .974 .857 .964 .692 .980 
** 
.949 .734** 
.930** .479** 
** 
.961 
= number of persons 25 years old and over with 4 years of 
college or more; Xg = median school years completed for persons 25 
years old and over; X^ = number of persons in white collar occupations; 
X, = number of civilian labor force unemployed; = number of families 
with income less than poverty level; Xg = median family income; Xy = 
number of occupied housing units defined as overcrowded; Xg = number of 
year-round housing units lacking all or some plumbing facilities; Xg = 
number of infant deaths; X^g = number of deaths due to major cardio­
vascular diseases; Xj^ = number of reported violent crimes; X^g = 
number of reported property crimes. 
Significant at .05 level. 
Significant at .01 level. 
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x„ X x,„ X , X 8 9 10 11 12 
** ** A* 
.225 -.061 -.643 -.608 -.324 
-.008 .021 .022 .000 .023 
** ** ** ** 
-.153 .525 1.041 1.701 1.059 
** ** ** ** 
.258 -.155 -.022 .153 .124 
** ** ** * 
.699 .096 .432 -.234 .125 
•k ** ** 
-.104 .028 .073 -.084 .007 
** 
.552 .015 
* 
.008 .084 
.940 .987 .993 .986 .990 
** ** ** A* ** 
.884 .974 .985 .972 .980 
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were calculated without controlling for population size, the squares 
of the multiple regression coefficients ranged from .479 to .985, and 
only two of these were less than .850. Again, this demonstrates that 
even though population size is not considered a causal factor, it 
highly confounds the relationships between the indicators of interest. 
However, even though the amount of explained variance decreases sub­
stantially after statistically controlling for population size, six 
of the equations result in explained variation of 30 percent or more. 
These amounts of explained variation are equal to, and in many cases 
greater than, the amount of variation explained by many models in the 
social sciences. 
The results of each of the multiple regressions were examined by 
institutional sector. As with the analysis of the correlation matrices, 
tha analysis focused upon the magnitude of the statistical coefficients 
and the directions of relationships. The multiple correlation coeffi­
cients and their squares were examined first to assess the success of 
the overall equations. Then each standardized partial regression coef­
ficient was examined to assess the impact of each independent indicator 
upon the dependent indicator in each case. 
Regressions with employment sector indicators as the dependent 
indicators The model in Figure 1 specified that institutional per­
formance of the education sector was an important factor influencing 
the employment sector. The two employment indicators were regressed on 
the education indicators. Each of these equations have substantially 
different results. 
Table 5. Standardized regression coefficients and multiple correlation 
coefficients at each stage, statistically controlling for 
population size 
Independent Dependent variables 
variables^ X^ Xg X 
X, .710** -.230* -.113 .242 -.146 
-.054 .071 -.246* .376** .036 
1 
** A* 
X_ -.222 -.529 -.663 
X, -.104 -.102 -.113 
4 
X -.019 
X, -.207 
D 
^7 
^8 
R .697 .222 .422 .526 .701 
2 ** * ** ** 
.486 .049 .178 .277 .491 
= number of persons 25 years old and over with 4 years of 
college or more; Xg = median school years completed for persons 25 
years old and over; Xg = number of persons in white collar occupations; 
X4 = number of civilian labor force unemployed; X3 = number of families 
with income less than poverty level; = median family income; X^ = 
number of occupied housing units defined as overcrowded; Xo = number of 
year-round housing units lacking all or some plumbing facilities; X^ = 
number of infant deaths; X^Q = number of deaths due to major cardio­
vascular diseases; X^^ = number of reported violent crimes; X^^ ~ 
number of reported property crimes. 
* 
Significant at .05 level. 
A* 
Significant at .01 level. 
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%8 =9 =10 =11 %12 
.160 -.093 
** 
-.998 -.650** -.527** 
-.027 .126 .119 .017 .212* 
.001 .239 
** 
.759 .871** 
** 
.524 
** 
.265 
** 
-.382 -.041 .143* .045 
** 
.423 -.003 .412** -.299** 
** 
-.297 
-.149 -.015 
** 
.461 
.024 
.211* 
-.052 
* 
.175 
-.335** ** -.398 
.551 .540 .799 .807 .626 
** 
.303 
** 
.291 
** 
.639 .652** 
** 
.392 
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The number of persons age 25 and over with four years of college 
or more (X^) and the median school years completed for persons 25 years 
old and over explained 49 percent of the variance in X^, the number 
of persons employed in white collar occupations. The two education 
indicators, X^ and Xg, account for a substantial amount of the variance 
in X^. In terms of the contribution of the individual indicators, X^ 
is substantially related to X^, with a partial regression coefficient 
of .710. The direction of relationship between X^ and is positive 
as hypothesized. However, the relationship between X^ and X^ is almost 
minimal with a partial regression coefficient of -.054 and the direction 
of relationship is opposite the hypothesized direction. 
Regarding the second employment indicator, X^ and explained 
only 5 percent of the variance in X^, the number of persons in the labor 
force unemployed. In terms of the contribution of the two education 
indicators, X^ again is more strongly related to X^ than is X^. The 
partial regression coefficient between X^ and X^ is -.230 and is in the 
hypothesized direction. The coefficient between Xg and X^ is very 
small in magnitude, .071, and is in the opposite direction as that 
hypothesized. 
Regressions with income sector indicators as the dependent 
indicators The model in Figure 1 specified that institutional per­
formance for the income sector is dependent upon the education and 
employment sectors. The regression of the two income indicators on 
the education and employment indicators yielded similar results with 
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approximately 10 percent more variance being explained in Xg than was 
explained in X^. 
The two education indicators and the two employment indicators 
explained approximately 18 percent of the variance in the number of 
families with income less than poverty level, X^. The regression of X^ 
on X^ and X^ explained 15 percent of the variance in X^, and the addi­
tion of the two employment indicators increased the amount of explained 
variation to 18 percent. Regarding the individual indicators, median 
school years completed (Xg) was a stronger predictor of X^ than was the 
number of college graduates (X^)• Also, the number of persons employed 
in white collar occupations (X^) was a stronger predictor of X^ than 
was the number of unemployed persons (X^). The directions of relation­
ships were in the hypothesized direction for three out of the four 
coefficients. The regression coefficient between X^ and X^ was opposite 
the hypothesized direction, and this coefficient was also the smallest 
in magnitude of the four coefficients. 
The two education indicators and the two employment indicators 
explained approximately 28 percent of the variance in Xg, median family 
2 income. The regression of Xg on X^^ and X^ yielded an R of 15 percent 
2 
and the addition of X^ and X^ to the equation increased R to 28 per­
cent. Regarding the individual indicators, median school years comple­
ted (Xg) was again more strongly related to Xg than was the number of 
college graduates (X^), and the number of persons employed in white 
collar occupations (X^) was more strongly related to Xg than was the 
number of persons unemployed (X^). The signs of the partial regression 
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coefficients were in the hypothesized direction for three out of the 
four coefficients. The one coefficient with the inconsistent sign was 
for the number of persons in white collar occupations (X^)• This find­
ing is more problematic for the hypothesized relationships than previous 
sign inconsistencies because the regression coefficient for X^ is of 
substantial magnitude (-.529), while inconsistencies for the three pre­
vious equations were associated with coefficients of the smallest magni­
tude. 
Regressions with the housing sector indicators as the dependent 
indicators The model in Figure 1 specified that the housing sector 
is dependent upon the education, employment, and income sectors. The 
regression of the education, employment and income indicators yielded 
2 
an R of .491 for Xy (the number of occupied housing units defined as 
2 
overcrowded) and an R of .303 for Xg (the number of year-round housing 
units lacking all or some plumbing facilities). Approximately 20 per­
cent more variance was explained in Xy than in Xg. 
Regarding the equation for the number of housing units defined as 
2 
overcrowded, the education indicators yielded an R of 32 percent, the 
2 
addition of the employment indicators increased the R by 14 percent, 
2 
and the addition of the income indicators increased the R another 3 
percent. For the three sets of indicators, the relationship of one 
of the indicators to Xy is substantially stronger than the other indi­
cators in all three sets. The three most important independent indi­
cators are the number of persons employed in white collar occupations 
îfe «S? 
(b = -.663), median family income (b = -.207), and the number of 
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persons with four or more years of college (b = -.146). The signs of 
the coefficients are as hypothesized in three of the six cases. Of the 
three inconsistent signs, all three were coefficients of small magni­
tude (.036, -.113, and -.019). 
Approximately 30 percent of the variance in Xg, the number of year-
round housing units lacking all or some plumbing, was explained by the 
six independent indicators. The two education indicators accounted for 
only two percent of the variance. The addition of the employment indi-
2 
cators increased the R by 6 percent, and the addition of the income 
indicators increased the amount of explained variance by 21 percent. 
Thus, the relationships among the indicators in this equation are sub­
stantially different than the equation for X^. The order of importance 
for the Xy equation was education, employment, and income; whereas, the 
order of importance for the Xg equation was income, employment, and 
education. The three most important indicators for the Xg equation were 
* 
the number of families with income less than poverty (b = .423), the 
* 
number of persons unemployed (b = .265), and the number of persons 
* 
with four or more years of college (b = .160). The directions of rela­
tionship are in the hypothesized direction for four of the six coeffi­
cients. One of the signs that is opposite that hypothesized is 
associated with a coefficient of extremely small magnitude (b = .001), 
* 
and the other coefficient with the inconsistent sign is for X^ (b = 
.160). 
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Regressions with the health sector indicators as the dependent 
indicators Regression equations for the two health sector indi-
2 
cators yielded substantially different results. The R for the equa­
tion with the number of infant deaths (Xg) as the dependent indicator 
2 
was .291, but the R for the equation with the number of deaths due 
to major cardiovascular diseases (X^g) as the dependent indicator was 
.639. Nearly 35 percent more of the variance was explained in than 
was explained in Xg. Also, as was found with the regressions for the 
employment, income, and housing sectors, the relationships between 
the independent indicators and the dependent indicators were very dif­
ferent. 
An examination of the regression of the eight indicators on the 
number of infant deaths (Xg) revealed that 29 percent of the variance 
of Xg was explained by the eight independent indicators. Of this 29 
percent, the employment indicators contributed approximately 16 percent, 
the housing indicators contributed approximately 11 percent, and the 
education and income indicators contributed approximately 1 percent 
each. Three of the partial regression coefficients were substantially 
larger than the other five coefficients. The regression coefficients 
for the number of occupied housing units defined as overcrowded (Xy), 
the number of persons unemployed (X^), and the number of persons 
employed in white collar occupations (Xg) were .461, -.362, and .239, 
respectively. Four of the eight coefficients had signs in the hypothe­
sized directions. In the four cases of signs that were opposite the 
hypothesized directions, the coefficients were .126, .239, -.382, 
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and -.003 for , X^, X^, and X^, respectively. Thus, major errors 
were made in hypothesizing the directions of relationships. 
The regression of the eight independent indicators on the number 
2 
of deaths due to major cardiovascular diseases (X^g) yielded an R 
of .639. The education indicators contributed 29 percent, the employ­
ment indicators contributed 19 percent, the income indicators contri­
buted 14 percent, and the housing indicators contributed 2 percent to 
the amount of explained variation in X^^. This finding is substantially 
different than the results of the regressions for Xg where the order 
of importance was employment, housing, education, and income. Of the 
eight individual partial regression coefficients, the largest were for 
X^ (b* = -.998), X_ (b* = .758), X^ (b* = .412), Xg (b* - .211), and Xg 
(b* = .175). Again, major errors were made in hypothesizing the 
directions of relationship. Only four of the coefficients possessed 
signs in the hypothesized direction. The four errors in predicting 
signs were for coefficients .126, .239, -.382, and -.003 for X^ X^, X^, 
and X^, respectively. 
Regressions with the public safety indicators as the dependent 
indicators The model specified in Figure 1 hypothesized public 
safety to be dependent upon the institutional sectors of education, 
2 
employment, and income. The R for the equation with the number of 
reported violent crimes (X^^) as the dependent variable was .652, 
2 
whereas the R for the equation with the number of reported property 
crimes (X^2) was .392. Twenty-six percent more of the variance 
in X^2 accounted for by the independent indicators than was 
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accounted for in However, in contrast to the previous four sets 
of equations, the relationships of the independent indicators with the 
dependent indicators was more similar. 
The regression of the six independent indicators on accounted 
for 65 percent of the variance in The employment indicators con­
tributed 58 percent, the income indicators contributed 6 percent, and 
the education indicators contributed 1 percent to the amount of ex­
plained variance. Only the partial regression coefficient for median 
school years completed (3^2) was of small magnitude (b = .017). Three 
of the six coefficients possessed signs in the hypothesized direction. 
Two of the three errors in predicting direction of relationship were 
for coefficients of substantial magnitude (b for Xg was .871 and 
b for X^ was -.299). 
The regression of the six independent indicators on X^^ accounted 
for 39 percent of the variance in X^g- The employment indicators 
accounted for 30 percent of the variance, the income indicators ac­
counted for 8 percent of the variance, and the education indicators 
accounted for 1 percent of the variance in the number of reported 
property crimes (X^^). The order of importance of the blocks of indi­
cators in explaining variance in the dependent indicator was the same 
for both X^2 and X^g. The partial regression coefficient for the 
number of persons unemployed (X^) was the only coefficient of very 
* 
small magnitude (b = .045). As with the regression equation for X^^, 
three errors were made in prediction of the signs for the regression 
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* 
coefficients. The three errors were in the coefficients for (b = 
.212), (* = .524), and (b* = -.297). 
Discussion 
Discussion of the multiple regressions must focus upon how the 
findings reflect on the theoretical model in Figure 1 and on how the 
findings reflect on the relationships among the specific indicators. 
The six concepts of institutional performance in each institutional 
sector were viewed as multi-dimensional, and therefore, multiple indi-
caotrs were selected to measure institutional performance for each 
2 2 
sector. Examination of R and changes in R as each block of independ­
ent indicators were entered into the regression equations reflects an 
indirect test of the theoretical model. This analysis (see Table 5) 
revealed that the relationships in Figure 1 were supported to a certain 
degree by the data. However, major inconsistencies regarding the 
hypothesized relationships among the specific indicators were discovered 
in the analysis of Table 5. 
The squares of the multiple correlation coefficients provide infor­
mation on the overall fit of the model for each regression equation. 
For each dependent concept (e.g., institutional performance of the health 
sector) there are two regression equations (e.g., the regression equa­
tions for Xg and X^^ in the health sector). In other words, for every 
dependent concept in the model, there are two equations to assess the 
relationship of the independent concepts with the dependent concept. 
2 
The overall R for eight of the ten regressions show that substantial 
amounts of variance in the dependent indicator was explained by the 
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independent indicators. In the cases of six of these regressions, the 
2 2 
R was over .300. For employment (X^) the R was .486, for housing 
2 2 (Xy) the R was .491, for housing (Xg) the R was .303, for health 
2 2 (XIQ) the R was .639, for public safety (X^^) the R was .652, and 
2 
for public safety (X^^) the R was .392. Two other regression equa-
2 2 
tions yielded R of nearly .300; that is, for income (Xg) the R was 
2 
.277 and for health (Xg) the R was .291. This means that the overall 
fit of the model for all the dependent concepts was supported by at 
least one regression equation. For the two equations that were much 
less than .300 (the regression equations for the number of persons in 
the labor force unemployed, X^ and for the number of families with 
2 incomes less than poverty, X^), the R for the other dimensions of 
employment and income were of large enough magnitude to support the 
model. Thus, support was generated for the overall model. 
However, one should also recognize that substantial amounts of 
variance in each dependent indicator were not explained by the independ­
ent indicators. The amount of variance not explained by the regression 
2 
equations for each dependent indicator was calculated by 1-R . These 
residuals, or unexplained variation, were .514 for X^ and .951 for X^ 
in the employment sector; .822 for X^ and .723 for X^ in the income 
sector; .509 for Xy and .697 for Xg in the housing sector; .709 for 
Xg and .361 for X^Q in the health sector; and, .348 for X^^ and .608 
for X^2 the public safety sector. These residuals indicate that 
much variance in the dependent indicators is due to variables not in­
cluded in the model. But one should also recognize that the 
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hypothesized relationships are not intended to account for all of the 
variance in the dependent variables. The purpose of this paper was to 
examine the interrelationships among these six institutional sectors. 
That is, what impact does the performance of one institutional sector 
have on performance in the other institutional sectors? For example, 
the intension was not to prove that the education, employment, income, 
and housing status of the population completely explains the health 
status of the population. Clearly, several other important variables 
might be hypothesized to explain the level of institutional performance 
for each sector. The commitment of financial and human resources to 
provide services in each sector would be hypothesized to explain much 
of the variance in indicators of institutional performance. Social 
systems model building in each of the major institutional sectors as 
advocated by Land (1971;1975) and Anderson (1973) includes these ser-
vice-related variables. The point of this paper is that in addition to 
the impact of services on indicators of institutional performance, one 
should also investigate the impact of performance in the sector of 
interest. 
In completing the regressions for Table 5, a hierarchical format 
for inclusion of the independent indicators was followed. In other 
words, the indicators were entered into the equation in the predeter­
mined order outlined by the model in Figure 1. Each pair of indicators 
representing an independent concept were entered in the same step. 
By entering the indicators into the equations in blocks, one can 
2 
examine the changes that occur in R as each block is entered, and 
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one can examine the square of the multiple partial correlation coeffi-
2 
dent. Changes in R at each step inform us of the amount of explained 
variation due to each block of indicators. The square of the multiple 
partial correlation coefficient informs us of the proportion of remain­
ing variance explained by a block of indicators after previous blocks 
have entered the equation. For example, if we examine the regression 
equation for Xg of the income concept, we find that the education indi­
cators account for 15 percent of the variance in Xg (see Table 6). The 
2 
addition of the employment indicators increased R to .277. The change 
2 2 2 
in R (R g 2234 ~ ^ 6 12^ .131, and therefore, the amount of explained 
variation due to the employment indicators is 13 percent. The square 
of the multiple partial correlation coefficient for the employment 
indicators is .153, and is calculated by the formula: 
2 2 2 
*6(34).12 " *6.1234 " *6.12 
^ " *6.12 
This means that the employment indicators explain 15 percent of the 
remaining variance in X^ after the effect of the education indicators 
2 
have been taken into account. An examination of the changes in R and 
2 
the multiple partial R as each block was entered revealed that the 
blocks of independent indicators related much differently to each 
dimension of the dependent concept. If one had relied on only one 
dimension of the dependent concepts and independent concepts, the 
findings would have been quite different, depending upon the dimen­
sions measured. 
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Table 6. Multiple correlation coefficients squared and multiple 
partial correlation coefficients squared for each block 
of indicators 
Dependent and 
independent 
indicators R 
Change in 
r2 
Multiple partial 
correlation 
coefficient 
squared 
Employment (X^) 
Education .486" 
Employment (X^) 
Education .049 
Income (X^) 
Education 
Employment 
.152' 
.178* .026 .031 
Income (X^) 
Education 
Employment 
.146 
.277 
ft A 
.131" .15 3-•ft* 
Housing (Xy) 
Education 
Employment 
Income 
.322 
.463 
.49f 
>ftft 
.144" 
.028 
.208" 
.052 
Housing (Xg) 
Education 
Employment 
Income 
.028 
.083 
.303' 
.055 
.220' 
.057 
,240' 
Health (Xg) 
Education 
Employment 
Income 
Housing 
.010 
.173: 
.183: 
.291" 
ft ft 
.163 
.010^ 
.108 
.165 
.012 
.132 ft 
Health (X^g) 
Education 
Employment 
Income 
Housing 
.289 
.480 
.616 
,639 
ft* 
ft ft .191 
.136 
.023 
ft* 
.269** 
.262** 
.060 
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Table 6 (continued) 
Multiple partial 
Dependent and Change in correlation 
independent 2 r?. coefficient 
indicators R ^ squared 
Public safety (X^^) 
Education .007 .. 
Employment .588^ .581 .585^ 
Income .652 .064 .155" 
Public safety (X^g) 
.010 
.312' 
Income .392"* .080* .116* 
Education 
Employment ** .302** .305** 
* 
Significant at .05 level. 
Significant at .01 level. 
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The difference in R for and has already been examined. 
Regarding the income sector, the education indicators account for most 
of the explained variance, although employment is a stronger predictor 
of Xg than X^. The results for the housing sector demonstrate the 
different effects that the dependent indicators have on different 
dimensions of institutional performance for the housing sector. In 
terms of housing occupancy (as measured by the number of housing units 
defined as overcrowded, Xy), the education indicators account for the 
largest portion of the variance in Xy followed by employment and then 
income. The employment indicators account for 2 percent of the remain­
ing variance after the education indicators, and the income indicators 
account for 5 percent of the remaining variance after the two previous 
blocks. However, regarding the other dimension of institutional per­
formance for the housing sector, the income indicators account for 22 
percent of the variance, followed by employment and education. The 
2 
order of importance as specified by changes in R is the opposite that 
it was with Xy. The income indicators accounted for 24 percent of the 
remaining variance after the education and employment indicators. 
Similarly, differences in the effects of independent indicators 
are found with the health sector. If one is interested in the mortality 
dimension as measured by the number of infant deaths (Xg), the employ­
ment and housing status of the population are most important. How­
ever, the education and employment status of the population are the 
most important factors affecting the number of deaths due to cardio­
vascular disease (X^q). 
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Very similar results for the two dimensions of public safety were 
found, although the magnitudes of relationship are much smaller for 
than for That is, the education, employment, and income statuses 
of the population are more important in relation to violent crimes (X^^) 
than they are in relation to property crimes (X^g)• 
The results of Table 6 again highlight the multidimensional nature 
of social indicator concepts. The suport for the theoretical model 
is much greater for some dimensions of the concepts than for others. 
This problem was also found regarding the individual paths in Figure 1. 
For each path, four partial regression coefficients are relevant be­
cause there were two indicators for each concept. For each path, at 
least one of the four regression coefficients was of sufficient magni­
tude to support the relationship. 
The situation regarding the hypothesized relationships between 
specific indicators was much more problematic. Many of the individual 
regression coefficients are quite small in magnitude (12 of the 52 
coefficients are less than .100). If single indicators had been selec­
ted to measure institutional performance in each sector, many of the 
relationships in Figure 1 would appear to be nonexistent. This situ­
ation points to a major problem for social indicator modeling. Since 
relationships among concepts differ dramatically for different indi­
cators, the utility of social indicators research for public decision 
making probably must lie at the indicator level, rather than the 
theoretical concept level. 
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Regarding the directions of relationship, 23 of the 52 signs were 
in directions opposite that hypothesized. Of these 23 errors in pre­
dicting signs, 13 were associated with very small coefficients (less 
than .100). For the ten signs in error associated with larger coef­
ficients, seven were coefficients for the number of persons in white 
collar occupations (X^) and the number of persons unemployed (X^) . 
Thus, the employment indicators were the most problematic regarding 
directions of relationships. This finding may indicate that persons 
in white collar occupations and persons unemployed represent a hetero­
geneous group regarding the other variables. And therefore, relation­
ships at the aggregated level may not be as expected. 
Conclusions 
The purpose of this paper was to empirically assess the inter­
relationships among institutional sectors using social indicator data. 
A theoretical model of the interrelationships among the performance of 
six institutional sectors was outlined. Multiple indicators of insti­
tutional performance for the education, employment, income, housing, 
health, and public safety sectors were selected. Some degree of 
support was found for the five propositions that: (1) The employment 
status of the population is influenced by the education status of the 
population; (2) The income status of the population is influenced by 
the education and employment statuses of the population; (3) The hous­
ing status of the population is influenced by the education, employment, 
and income statuses of the population; (4) The health status of the 
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population is influenced by the education, employment, income, and 
housing statuses of the population; and (5) The status of the popu­
lation regarding public safety is influenced by the education, employ­
ment, and income statuses of the population. 
The amount of relationship discovered, though small in some cases, 
indicates that the interrelationships among institutional sectors 
should be considered in the process of model building in each institu­
tional sector. Thus, in addition to considering the impact of institu­
tional services on institutional performance, one should also examine 
the impact of performance in other sectors on the sector of interest. 
Research should not be strictly isolated into separate institutional 
sectors. 
However, the findings of this study also demonstrate the problems 
attached to empirically measuring highly abstract, multi-dimensional 
concepts and the problems in examining the relationships between such 
concepts. Very different relationships are found for different indi­
cators measuring the same concept. The indicator selection procedure 
was designed to optimize validity, in terms of content validity and 
2 
cross validation, of measurement. Analysis of multiple R , changes 
2 2 
in multiple R , and multiple partial R allow one to estimate the 
explanatory power of blocks of indicators on dependent indicators. 
However, since individual indicators represent different aspects of 
the universe of content for each concept, many relationships at the 
indicator level are inconsistent with each other. Thus, tests of 
relationships of a more causal nature must be limited to an indicator 
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by indicator basis, or must await the development of measures that 
are more inclusive of the broad universe of content for the theor­
etical concepts. 
151 
FART IV. EMPIRICAL ASSESSMENT OF A PROPOSED 
MULTI-INSTITUTIONAL SOCIAL INDICATOR MODEL 
Introduction 
For more than a decade the area of social indicators research has 
been attracting the attention of sociologists, economists, psycholo­
gists, and decision makers at all levels of government (Fear, 1977:1). 
Interest in social indicators research has grown in both less developed 
and more developed countries, as well as in international organizations 
such as the United Nations and the Organization for Economic Cooper­
ation and Development (Mcintosh, 1975:1). A common theme for most of 
this research is that a system of social indicators (analogous to the 
system of economic indicators) must be developed to include more than 
simply information on economic well-being and economic development. 
Detailed discussions on the need for social indicators research and 
the historical background of such research have appeared in a number 
of publications over the last 12 years (e.g.. Gross, 1966; National 
Commission on Technology, Automation, and Economic Progress, 1966; 
Brooks, 1971; Land, 1971; Mullins, 1973; Callaghan, 1974; Land 1975; 
Sheldon and Parke, 1975 ; Mcintosh, 1975; Wilcox et al., 1976; Fear, 
1977; Carter, Klonglan, et al., 1977; Fear et al. 1978; Marshall, 
1978). 
One of the earliest definitions of the term "social indicator" 
stated that a social indicator is: 
...a direct measure of welfare...subject to the interpretation 
that if it changes in the "right" direction, while other 
things remain equal, things have gotton better, or people are 
"better off" (U.S.H.E.W., 1969:97). 
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From this perspective, information regarding the number of people with 
a college education, the number of people living in poverty, the num­
ber of violent crimes reported, the number of deaths due to various 
causes, and so on would be "social indicators;" i.e., they are direct 
measures of the welfare of the population. One author has described 
such social indicators as "institutional outputs" resulting from the 
"collective decision making [process] in both public and private 
sectors of society" (Stuby, 1977:233). Information on such institu­
tional outputs are provided with the view that they are "necessary 
conditions for achieving a [satisfactory] quality of life..." (Stuby, 
1977:233). 
Kenneth Land has described such social indicators as providing an 
institutional description of society focused on institutional products 
such as healthy people, well-educated people, employed people, and so 
on (1975:24). The problem of the interrelationships among social insti­
tutions is a major focus of social indicators research (Land, 1975:24). 
In addition to investigating the interrelationships among major insti­
tutions, social indicators researchers: 
...need to devote more social science effort to the specification 
of models of social institutions. We need to specify the equa­
tion systems governing the transformation of the inputs of social 
institutions into outputs and to estimate empirically the para­
meters of such systems...We need sociological models of processes 
and institutions in education, health, the physical environment, 
income, poverty, welfare, public order, science, the arts, social 
participation, leisure, technology, the family, the polity, 
religion, and other related topics (Land, 1971:324). 
Another focus of social indicators research has been outlined by 
Anderson (1973). Anderson emphasizes that social indicators research 
153 
should focus upon "...inductive model building in each of the major 
societal institutional areas...," and these models should allow for 
the "...separation of the effects of public policies and programs from 
the impact of social processes such as migration, urbanization, and 
industrialization" (1973:286). 
Thus, the three major emphases that should be contained in social 
indicators models are: (1) the interrelationships of major social 
institutions; (2) the impact of the institutional inputs upon institu­
tional outputs; and, (3) the separation of the effects of institutional 
inputs and the effects of less-manipulable factors on institutional 
outputs. The general purpose of the present paper is to empirically 
assess a proposed multi-institutional social indicator model that 
contains these three aspects of social indicators research. The specific 
objectives of the paper are: 
(1) To outline a proposed multi-institutional, social indicator 
model; 
(2) To outline the measurement strategy employed to measure the 
model constructs; and, 
(3) To empirically assess the degree fit between the model and 
the data. 
The Theoretical Model 
The units of analysis for social indicators research are populations 
residing in specific geo-political units. Social indicator studies 
have focused on national populations (e.g., U.S.O.M.B., 1974), 
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on state populations (e.g., Iowa Office for Planning and Programming, 
1972), and on county and community populations (e.g., Ontell, 1973; 
Carter, Ganey, et al., 1977). Similarly, the units of analysis for 
studies in human ecology are population aggregates (Brooks, 1971:123; 
Duncan, 1959:681; Duncan and Schnore, 1969:75; Hawley, 1968:xiii; 
Hawley, 1969:65; McKenzie, 1968:21; and Warshay, 1975:44). 
In taking population aggregates as the units of analysis, the 
focus of both human ecology and social indicators research is upon 
social organization as a property of the aggregate. One purpose of 
such research is to analyze the social conditions that exist within a 
territorially delimited population and the resources mobilized by the 
population in some organized manner to improve or maintain social con­
ditions at a desired level. 
Duncan (1959) and Duncan and Schnore (1969) have conceptualized 
four main referential concepts for ecological studies as population, 
environment, technology, and organization. The assumption is that 
significant hypotheses can be derived by viewing these referential ' 
concepts as constituting an interrelated system in which changes in 
one component will have ramifications for the other three conceptual 
components (Duncan, 1959:684). For the purposes of social indicators 
research, one may view social organization as a component dependent 
upon population, environment, and technology. 
The relevance of various dimensions of these components will often 
be specific to the population aggregate under study. The population of 
interest for the present study is the State of Iowa with the 99 counties 
of Iowa being sample units. The technological component, and its cultural 
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aspects, wai. not included for the present analysis, and instead was 
treated as a constant for the 99 counties of Iowa. Also, the social 
environment, as opposed to the natural environment, is more important 
to the present study. In smaller and technologically less advanced 
societies, adaptations to the natural environment must be direct and 
immediate; but in larger and more technologically advanced societies, 
the natural environment has much less impact and is more directly 
altered and controlled by the population (Duncan and Schnore, 1969:81). 
Population 
Population as a referential concept refers to characteristics of 
the specific aggregate of human beings residing in the geographic 
location of interest. One focus is upon demographic characteristics 
of the aggregate that have relevance for and influence upon the social 
organizational characteristics of the population. Population size, 
population change, and population distribution are important demographic 
characteristics often examined in the social indicators literature 
(Wilcox et al. 1976:100). These demographic characteristics have 
particular importance for the organization of institutional services 
implemented within institutional sectors. 
Social environment 
The social environment may be conceptualized as referring primarily 
to other populations of relevance and importance to the population 
aggregates of interest (Olsen, 1968:27). For example, the social 
environment for counties as a unit of local government would include 
the communities within each county, surrounding counties, the state 
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and surrounding states, the country as a society, and even, other 
countries. The policies and resources of decision making organizations 
in the social environment will have an impact on the social organi­
zation of the population of interest. For the present study, the 
policies and programs of state and federal govermental agencies were 
viewed as major dimensions of the social environment, i 
Social organization 
Social organization viewed from a social indicators perspective 
has already been described as focusing upon the basic institutions of a 
community, county, or other levels of analysis. Social institutions 
may be viewed as the organized ways in which basic population needs 
are fulfilled (Bertrand, 1972:162; Williams, 1970:37). Institutions 
are distinct from those specific groups and organizations which mobil­
ize both financial and human resources for the delivery of services' 
to the population. For example, within the education sector, several 
groups and organizations provide financial resources and educational 
personnel for the implementation of educational services. These ser­
vices are designed to increase the educational status of the population. 
The focus for social indicators research is upon the aggregate commit­
ment of resources that are intended to increase the educational status 
of the population. Indicators such as the median level of education 
or the number of persons completing four years of college may be taken 
as measures of the performance or output of the educational institu­
tional. Similar analyses can be made with regard to other institutional 
sectors such as health, public safety, and others. 
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Interrelationships among institutional sectors 
The examination of the interrelationships among institutional 
sectors focused upon institutional performance. The proposed model 
was limited to the six institutional sectors of education, employment, 
health, housing, income, and public safety because these were the 
most frequently studied sectors in the literature reviewed. The find­
ings of numerous empirical studies using social indicator-type data 
and proposals regarding the theoretical relationships among major insti­
tutions were used as initial information. Systematization of the rela­
tionships among institutional sectors was accomplished through: (1) a 
matrix of propositions and analysis of degree of support for each bi-
variate proposition; (2) an inventory of dependent institutional 
sectors taking each institutional sector as an independent variable; 
and finally, (3) a synthesis of these findings into an overall causal 
model framework. 
An initial finding of this process was that employment status and 
education status were the most interrelated with the other institu­
tional sectors. Also, the health status of the population appeared 
to be the most dependent upon the performance of other institutional 
sectors. The 30 bivariate propositions consisted of 15 unique vari­
able pairs. Support for causal direction of one way only was found for 
12 of these 15 pairs. Support for causal influences both ways was 
found for the pairs of employment-health, employment-education, and 
education-income. But for these three pairs, there was more support 
for employment status as a causal influence on health status (ratio 
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of 7 to 1), for education status as a causal influence on income status 
(ratio of 4 to 1), and for education status as a causal influence on the 
employment status of the population (ratio of 2 to 1). A decision was 
made to accept these causal directions in these three pairs. 
Summary of theoretical model 
The theoretical model derived from this analysis is shown in 
Figure 1. Three major blocks of concepts were included in the model. 
The two ecological factors of population and social environment were 
considered exogenous and not directly policy manipulable. The dimen­
sions of population change and population distribution were emphasized 
for the population component, and the influences of state and federal 
governments were emphasized for the social environment component. The 
population and social environment components were viewed as impacting 
on the commitment of resources to institutional sectors and impacting 
institutional performance. The commitment of resources to public wel­
fare, health, education, housing, and public safety were viewed as 
impacting their respective levels of institutional performance. Employ­
ment services were excluded from the model because the "input" for the 
employment sector is the "output" of the education sector. That is, 
segments of the population are prepared for eventual employment through 
education services, and thus, the employment sector is dependent upon 
the education status of the population. In addition to dependence 
upon the population component, social environment component, and the 
respective resource component, the other institutional performance 
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Figure 1. A proposed theoretical, multi-institutional social indicator model 
160 
components are viewed as interrelated as follows: Income status is 
dependent upon the education and employment statuses of the population; 
housing status is dependent upon the education, employment and income 
statuses of the population; health status is dependent upon education, 
employment, income, and housing statuses of the population; and, public 
safety status is dependent upon the education, employment, and income 
statuses of the population. 
Methods 
This section of the paper will provide a description of the 
population selected for study, the measurement strategy employed to 
select indicators, and the procedures employed to assess the model. 
The population 
The unit of analysis for the present paper is the county, and the 
99 counties of the State of Iowa represent the population of interest. 
These 99 counties are considered the population rather than a sample 
selected from some larger population for several reasons. The purpose 
of selecting a limited sample of units from some larger population is 
to economically make inferences to the relationships that exist in the 
population from the relationships found among variables using sample 
data. Statistical tests of significance are performed to make these 
inferences. However, such tests are inappropriate if the sample units 
are not randomly selected from the larger population of interest. The 
99 units selected for the present study cannot be considered a random 
sample from a larger population, but instead must be considered a 
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population. Therefore, tests of statistical significance are of minor 
importance for the present study because the statistical coefficients 
obtained represent the relationship among the population of interest. 
The obtained probabilities for the coefficients will be presented for 
the reader, but major attention will be devoted to the magnitude of 
the coefficients assessing the degree of relationship. 
In other words, the findings of this study are applicable to the 
State of Iowa. Inferences to the rest of the United States are not 
made. The more similar other states are to Iowa, the more likely the 
findings of this study would be obtained if the study were replicated 
in those states. 
Measurement strategy 
Four indicators were selected to represent the ecological com­
ponents of population and social environment. The four indicators 
were: 
(1) change in total population size, 1960-70; 
(2) population density, 1970; 
(3) federal outlays (in thousands of dollars), 1967-68; 
(4) general revenue from state government (in thousands of 
dollars), 1966-67. 
Commitment of resources for the five institutional sectors focused 
upon financial resources and personnel. The five indicators represent­
ing commitment of financial resources were direct general expenditures 
of local governments (in thousands of dollars) on education, health 
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and hospitals, housing and urban renewal, public welfare, and police 
protection for 1966-67. The five indicators representing commitment 
of personnel were the number of full-time equivalent personnel employed 
by local governments in education, health and hospitals, housing and 
urban renewal, public welfare, and police protection for 1966-67. 
Measurement of institutional performance for the six institutional 
sectors required a focus on how well-educated, how well-employed, how 
affluent, how well-housed, how healthy, and how safe the population is 
in aggregate. The task was to establish a sound linkage between these 
abstract concepts and the empirical indicators selected to measure the 
concepts. The present study strived to establish that linkage through 
a systematic content analysis of social indicator research reports. 
Reports providing descriptive social indicator data and articles 
empirically verifying relationships among selected social indicators 
were analyzed. An assumption adopted from the beginning of the 
research was that social indicator concepts as used in this study 
possess broad substantive content that is multi-dimensional in nature. 
The focus of the measurement strategy was to insure that the indicators 
selected possess content validity and cross-validation regarding major 
dimensions of the concepts. 
Content validity may be described as "...the degree to which an 
indicator represents the concept about which generalizations will be 
made" (Warren et al., 1977:58). Fred N. Kerlinger in discussing con­
tent validity states that any concept has a theoretical universe of 
content which includes an infinite number of aspects that can be 
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implied about the concept (1973:458). The problem is to select indi­
cators that are representative of the universe of content. 
Cross-validation as another type of validity requires a number 
of studies for a number of populations and one assumes that "...the 
more useful (in terms of being relevant for different populations and/ 
or studies) an indicator proves to be, the more external validity [in 
terms of cross-validation] will be associated with that indicator" 
(Warren et al., 1977:58). 
By systematically reviewing the indicators selected for several 
studies of different populations measuring a variety of dimensions of 
the concepts, one should hopefully arrive at a set of indicators that 
possess validity in the form of content validity and cross-validation. 
Three types of social indicators literature were analyzed in this 
process. 
First, social indicators literature that explicated abstract social 
indicator concepts into generic dimensions was analyzed. Two major 
research documents were selected for this purpose (Wilcox et al., 1976; 
Fear, 1977). A single list of the major dimensions of institutional 
performance for each policy sector was constructed from these documents. 
Next, 19 social indicator reports providing descriptive data and 
18 empirical modeling articles using social indicator-type data were 
analyzed to determine the degree to which each generic dimension of 
the concepts were measured. These 37 reports focused on state, 
county, and community levels of government in several areas of the 
United States. 
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The dimensions of institutional performance for each sector were 
then rank-ordered according to the frequency of measurement in these 
empirical research documents. The assumption in constructing these 
rank orders was that the most important dimensions of a theoretical 
concept will be measured more frequently in the literature. That is, 
a generic dimension of a concept measured more frequently than other 
dimensions may be considered a major part of the universe of content 
for that concept. For each of the concepts investigated in the present 
study, at least two dimensions of institutional performance were con­
sistently measured more frequently in each institutional sector than 
the other dimensions. Indicators were then selected by reviewing the 
specific indicators used in the previous studies and the secondary 
data available for the 99 counties of Iowa. 
The dimensions of institutional performance and the indicators 
selected to measure those dimensions are listed in Table 1. With the 
exception of public safety, all of the status indicators were for the 
year 1970. However, the data mobilized for the public safety sector 
were for the year 1976 because earlier data had numerous missing cases. 
A second limitation of the mobilized data concerns the indicator selec­
ted to measure morbidity. One problem associated with morbidity 
measures (measures of the extent of various illnesses in the population) 
is that many people who experience illness will not seek professional 
care, and therefore, morbidity rates may be seriously underestimated 
(Fear, 1977:73). Also, in reviewing morbidity reports for Iowa, it 
was found that several counties had the notation "TNTC" for several 
Table 1. Indicators selected to measure the major dimensions of institutional performance for each 
institutional sector 
Institutional 
sector 
Institutional 
dimension 
Indicator 
selected 
Employment Employment by occupation Number of employed persons in white collar 
occupations, 1970 
Level of employment Number of civilian labor force unemployed, 
1970 
Education Distribution of educational 
attainment 
Number of persons 25 years old and over 
with 4 years of college or more, 1970 
Average level of educational 
attainment 
Median school years completed for persons 
25 years old and over, 1970 
Health Mortality Number of infant deaths, 1970 
Morbidity Number of deaths due to major cardiovas­
cular diseases, 1970 
Housing Housing occupancy Number of occupied housing units defined 
as overcrowded, 1970 
Housing quality Number of year-round housing units lacking 
all or some plumbing facilities, 1970 
Income Level of income Median family Income, 1970 
Distribution of income Number of families with Income less than 
poverty level, 1970 
Public safety Safety of life from criminal 
activity 
Number of reported violent crimes, 1970 
Safety of property from criminal 
activity 
Number of reported property crimes, 1970 
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of the indicators. TNTC signified an entry of "too numerous to count." 
Because of these limitations, the indicator selected to measure morbid­
ity (number of deaths due to major cardiovascular diseases) is technically 
a mortality measure. However, the indicator does relate to a major 
source of illness. 
Model assessment procedures 
As seen in the selection of indicators, the research design for 
the present study was cross-sectional in nature. That is, the data 
mobilized for each of the population units were collected for one 
point in time. The question at issue is whether differences in the 
values of the independent indicators appear to produce differences 
in values of the dependent indicators. That is, do different values 
on the levels of population change, population distribution, revenue 
from state and federal sources, commitment of resources in a sector, 
and status of the population of other sectors produce the pattern 
found in the levels of institutional performance for the sector of 
interest? 
As already discussed, a multiple indicator measurement strategy 
•was utilized for this study. The use of multiple indicators for 
model assessment does present some problems. For example, in the 
present study two indicators have been selected for each theoretical 
construct. Assessment on an indicator by indicator basis would re­
quire the calculation of four coefficients for each hypothesized 
relationship. Such a procedure would require examination of 164 
coefficients. 
167 
One technique for assessing models with multiple indicator 
measurement that has been suggested and utilized by several authors 
has been the use of block-recursive systems (Sullivan, 1971; Miller, 
1975; Fear, 1977). In other words, the indicators of each concept 
are grouped together in blocks and allowed to operate independently 
of each other without incorporation into a summary measure. No 
specific relationship is hypothesized between indicators of the same 
concept (i.e., within blocks). The blocks of indicators are then 
entered simultaneously into the regression analysis in accordance with 
the theoretical model. Each indicator of the dependent variable is 
regressed on the blocks of independent indicators. Therefore, multiple 
tests of each predictor are required. Such multiple tests allow one 
to assess whether the independent blocks of indicators have consistent 
effects on the various dimensions of the dependent variable (Sullivan, 
1974:251; Miller, 1975:60; Fear, 1977:137). ' 
For the present study, the blocks of indicators were entered in 
a pre-specified order consistent with Figure 1. That is, the blocks 
representing demographic and environmental factors were entered first; 
the block representing commitment of resources to the appropriate 
sector was entered second; the blocks representing the appropriate 
status factors were then entered in the order of appearance in the 
model. Also, a decision was made to enter the population indicators 
prior to the environmental indicators. This decision seemed in order 
because much of the formulas for transferring revenue from federal and 
state sources to the local level relies on population criteria. 
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Utilization of this hierarchical format for entering the blocks 
of variables allows the calculation of three coefficients for model 
assessment. Obviously, one coefficient useful in empirical assess­
ment of the model is the square of the multiple correlation coefficient. 
2 
The multiple R represents the proportion of variance simultaneously 
explained in a dependent indicator by the independent indicators. The 
entering of indicators in blocks also allows one to calculate what portion 
of the amount of explained variance is due to each block of indicators; 
2 i.e., one examines the change in R that occurs as each block enters 
the regression equation. For example, assume and Xg representing 
one block of indicators and X^ and X^ representing a second block 
of indicators are entered into a regression equation for X^. Then, 
2 
R5 2234 w^uld represent the total amount of variance in X^ explained 
2 
by X^ through X^. "R^ ^2" would represent the amount of variance 
2 2 
explained by the first block of indicators. "R^ 1234" ^ 5 12*' 
represent the portion of the total amount of explained variance due to 
the second block of indicators. 
A third coefficient that is useful in assessing block recursive 
2 
systems is the multiple partial R (Sullivan, 1971; Miller, 1975; 
2 
Fear, 1977). The multiple partial R represents that proportion of 
the remaining variance explained by a block of indicators after previous 
blocks have explained as much of the variance as possible in the depend­
ent indicator. Using the example of the regression of X^ on indicators 
2 
X^ through X^, the formula for the multiple partial R for the second 
block of indicators would be (Fear, 1977:140): 
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2 ^ *5.1234 " S. 12 
5(34).12 2 
^ - *5.12 
2 
The difference between the change in R at each step of regression and 
2 2 
the multiple partial R is that the change in R represents the propor-
2 
tion of overall R due to a block of indicators. But the multiple 
2 
partial R represents the portion of variance in the dependent variable 
left unexplained by previous blocks of indicators that is explained by 
the addition of another block of indicators. In other words, examina­
tion of the changes that occur in the square of the multiple correlation 
coefficient as a block of independent indicators is added to the regres-
2 
s ion and the multiple partial R are two different ways to assess the 
amount of variance explained in the dependent indicator by the block of 
independent indicators. Since both of these coefficients relate to the 
amount of explained variance due to a block of indicators, the formula for 
2 2 
calculating an F-value for the change in R and the multiple partial R . 
is identical. Again, using the example of X^, X^, X^, and X^ as predic-
2 
tors of X^, the formula to calculate an F-value for the change in R and 
2 
the multiple partial R is (Kerlinger and Pedhazur, 1973:71): 
J, ^ ^ .1234 ~ *5.12^/(^1 " ^2^ 
*5.1234)/(^ ^1 
2 
where k^ = the number of independent indicators of the larger R and 
2 
represents the number of independent indicators for the smaller R . As 
2 
one can see the denominator for the test statistic for the change in R 
is the residual (or unexplained variance) for the overall regression. 
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Before examining the results of the data analysis, a note should 
2 2 
be made on efforts to maximize R . Increases in R by themselves are 
not the only criteria by which to evaluate the effect of a block of 
2 
indicators on a dependent indicator. The magnitude of R always in­
creases or at least remains nearly the same by the addition of more 
Independent indicators. However, the standard error of the regression 
may actually increase if the additional independent indicators have 
little relationship to the dependent indicator. Thus, one must also 
examine the change that occurs in the standard error of the regression 
because even irrelevant variables may be added to the regression equa-
2 
tion and still increase R (Warren et al. 1977:86). When insignifi-
2 
cant variables are added one might find the situation where R still 
increases, by S also increases (rather than decreases). Therefore, 
y.x 
2 2 
S was also examined at each step as well as R , change in R and 
y.x 
2 
multiple partial R . 
Findings 
Data analysis began with an examination of the zero-order correla­
tions among the selected indicators. Because of the confounding 
effects of population size, a technique for statistically controlling 
for population size was selected. The multiple regressions for indi­
cators of institutional performance in each institutional sector were 
analyzed. Also, the effects of the demographic and environmental 
indicators on the commitment of resources for the institutional sectors 
was also examined. 
171 
Correlations among the indicators 
A preliminary analysis of data was accomplished by examining the 
zero-order correlations (Appendix D). All of the indicators are very 
highly interrelated. Of the 325 zero-order correlations, 121 of the 
correlations are greater than .800. In fact, 35 correlations are be­
tween .800 and .900, and 85 correlations are greater than .900. Multi-
collinearity appears to be a major problem in this correlation matrix. 
Multicollinearity refers to the data situation in which many of the 
independent variables are very highly intercorrelated. The present 
correlation matrix represents an extreme case of multicollinearity 
since many of the correlations are in the .800 to 1.00 range (Kim and 
Kohout, 1975:340). In such cases, the regression coefficients may not be 
uniquely determined, and thus, regression analysis is inappropriate. 
In this case, population size appears to be the confounding effect 
on the correlation matrix. Multicollinearity is often a problem when 
aggregated or ecological data are analyzed (Kerlinger and Pedhazur, 
1973:396). Twenty-three of the 26 indicators are the number of persons 
in specified conditions or the amount of dollars for specified uses for 
each county. Such variables would of course be of higher frequencies 
in larger populations. Thus, a procedure must be devised to control 
for the confounding effect of population size. 
One procedure that has been widely used to control for population 
size is the calculation of rates and ratios. Thus, indicators are 
transformed to such rates as infant mortality rate, number of violent 
crimes per 10,000 population, per capita expenditures for health, and 
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others. The use of rates, ratios, and percentages to control for 
population size has been so pervasive in the social sciences that con­
sideration is rarely given to the effects such procedures have on 
measures of relationship. Pendleton et al. (1979) state that from a 
descriptive standpoint, the utility of using rates and ratios is obvious. 
One can compare within and across population units by using rates. Thus, 
the infant mortality rate can be compared across communities, across 
counties, across states, and to the nation as a whole. 
However, in reviewing the works of Schuessler (1974), Vanderbok 
(1977), Fuguitt and Lieberson (1974), Pearson (1897, 1910), Yule (1910), 
and a number of other statisticians, Pendleton et al. (1979) state that 
when ratios having the same or related denominators are used in corre­
lation, regression, and path analysis, the resulting estimates of associ­
ation are deceiving. Statistical dependencies, through the common or 
highly related denominators, are introduced into the analysis and lead 
to serious misinterpretations. Therefore, the present study did not 
control for population size by calculating rates or ratios. 
A second procedure that has been used to control for the confounding 
effects of a variable is to enter the problematic variable into the re­
gression equation first. The square of the multiple partial correlation 
coefficient may then be used to assess the amount of variation explained 
by the predictors after the problematic variable. This technique was 
successfully utilized in a recent article by Warren et al. (1977). 
Warren et al. (197 7) used this technique to control for organizational 
size in testing a model of organizational effectiveness. 
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However, similar results may be obtained by using the first order 
partial correlation matrix as input directly. Also, use of the partial 
correlation matrix allows one to assess whether the multicollinearity 
problem has decreased. 
Therefore, the statistical analysis for the present study will be 
based upon residual correlations or partial correlations with population 
size as the control variable. Pendleton et al. (1979) suggest the use 
of residual analysis as a mechanism to control for such variables as 
population size. In this study, the first-order partial correlation 
matrix, controlling for population size, will be the input for the 
regression analysis rather than the zero-order correlation matrix. 
This means that the coefficients estimating the relationship between 
blocks of indicators are calculated after the confounding effects of 
population size have been statistically removed from all indicators. 
An examination of the partial correlation matrix (Appendix D) reveals 
that the problem of multicollinearity is greatly reduced by statisti-
2 
cally controlling for pupulation size. However, note that R here means 
the proportion of remaining variance explained by the independent indi­
cators after the effects of population size. One is not strictly 
assessing the relationships among indicators, but is instead assessing 
relationships after population size. 
Regressions with indicators of commitment 
of resources as the dependent indicators 
As specified In Figure 1, the theoretical model hypothesizes that 
the level of commitment of resources to the institutional sectors are 
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in part determined by demographic and environmental influences. Spe­
cifically, it is assumed that population density and population change 
will account for a portion of the variance in financial resources and 
personnel expended and employed in the various sectors. Also, it is 
assumed that federal outlays and general revenue from state government 
will account for a portion of the variance in commitment of resources 
among the counties for each sector. Tables 2 and 3 contain the results 
of these regressions. The population indicators were entered as a 
block first, followed by the environmental indicators. 
Comparing Tables 2 and 3, one can see that the population and 
environmental factors relate quite differently to commitment of financial 
resources and commitment of personnel . Table 3 shows that very little 
of the variation in commitment of personnel to education, health, hous­
ing, public welfare, and police protection is explained by variations 
in population change and distribution or variations in revenue from 
state and federal sources. 
One can see from the results in Table 2 that commitment of financial 
resources to each sector is more dependent on the population and environ­
mental factors than was commitment of personnel. An examination of the 
2 
overall R for each sector reveals that substantial amounts of variation 
2 
in expenditures on education, public welfare, and police protection, (R 
is .362, .523, and .423, respectively) are explained by the two blocks 
of exogenous factors. In the case of the health and housing sectors, 
2 
the R were .106 and .122,- respectively. Regarding expenditures on edu­
cation (X^), the environmental factors were far more important as 
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Table 2. Multiple R , change in multiple R , and multiple partial 
r2 for regressions of commitment of financial resources 
for each institutional sector on population and social 
environment indicators 
indicators^ R R 
Education (X^) 
Population (X^, X^) .038, 
, , , , ** ** 
Social environment (X^, X^) .362 .324 .337 
Health (X ) 
Population (X_, X_) .059* 
Social environment (X^, X^) .106 .047 .050 
Housing (Xy) 
Population (%_, X_) .021* * * 
Social environment (X^, X^) .122 .101 ,103 
Public welfare (Xg) 
Population (X , X.) .489** * * 
Social environment (X^, X^) .523 .034 .067 
Police protection (Xg) 
Population (X , X„) .348** ** ** 
Social environment (X^, X^) .423 .075 .115 
= population density; Xg = population change; X^ = federal 
outlays; X^ = general revenue from state governments ; X^ = direct 
general expenditure of local governments on education; Xg = direct 
general expenditure of local governments on health and hospitals ; 
Xy = direct general expenditure of local governments on housing and 
urban renewal; Xg = direct general expenditure of local governments 
on public welfare; X^ = direct general expenditure of local govern­
ments on police protection. 
* 
Significant at .05 level. 
** 
Significant at .01 level. 
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Table 3. Multiple R ^ change in multiple R , and multiple partial 
r2 for regressions of commitment of personnel for each 
institutional sector on population and social environment 
indicators 
Dependent and Multiple Change In Multiple 
independent „ ? partial 
indicators^ R R r2 
Education (X^^) 
Population (X^, X_) .038 
Social environment (X^, X^) .044 .006 .006 
Health (X^^) 
Population (X^, X^) .014 
Social environment (X^, X^) .019 .005 .005 
Housing (X^g) 
Population (X^, X^) .019^ 
Social environment (X^, X^) .107 .088 .090 
Public welfare (X^^,) 
Population X^, X^) .017 
Social environment (X^, X^) .018 .001 .001 
Police protection (X ) 
14 
Population (X^, X^) .048 
Social environment (X_, X.) .052 .004 .004 
= population density; X^ = population change; X^ = federal 
outlays; X^ = general revenue from state governments; X-Q = full-time 
equivalent personnel employed by local governments in education; X^^^ = 
full-time equivalent personnel employed by local governments in 
health and hospitals; X^^ full-time equivalent personnel employed by 
local governments in housing and urban renewal; X^g = full-time 
equivalent personnel employed by local governments in public welfare; 
X^^ = full-time equivalent personnel employed by local governments 
in police protection. 
* 
Significant at .05 level. 
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independent indicators than the population indicators. The additions 
of the environmental indicators increased the explained variation by 
32 percent while the population indicators alone account for only 4 
percent of the variance in education expenditures. Expenditures of 
local governments on the health and housing sector are explained poorly 
by both the population and environmental factors. However, expenditures 
o f  l o c a l  g o v e r n m e n t s  o n  p u b l i c  w e l f a r e  ( X g )  a n d  p o l i c e  p r o t e c t i o n  ( X g )  
are highly related to the population indicators. The population change 
and distribution indicators account for 49 percent of the variance in 
public welfare expenditures and 35 percent of the variance in police 
protection expenditures. Revenue from state and federal sources explains 
very little of the variance in Xg and Xg after the population indicators. 
These findings would indicate that level of expenditures on public wel­
fare and police protection are highly affected by variations in the 
population. On the other hand, local governmental expenditures on edu­
cation are greatly affected by variations in the revenue from state and 
federal sources. 
Regressions with education status 
indicators as the dependent variables 
Table 4 contains the results of regressing the number of persons 
25 years old and over with 4 years of college or more (X^y) and the 
median school years completed for persons 25 years old and over (X^g) 
on the population indicators (X^ and X^), the social environment indi­
cators (X^ and X^), and the commitment of resources to education indi­
cators (X^ and X^Q). The three blocks of independent indicators 
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Table 4. Multiple R , change in multiple R , and multiple partial 
r2 for regressions of education status indicators 
Dependent and Multiple Change in 
independent 2 2 partial 
indicators^ R R 
Education status (X^_) 
Population (%-, X_) .217** 
Social environment (X^, X^) .245*^ .028 .036 
Education resources (x^, .263 .018 .024 
Education status (X^g) 
Population (X^, X„) .021 
Social environment (X^, X^) .031 .010 .010 
Education resources (x^, X^g) .041 .010 .010 
^2 ~ population density; X^ = population change; X. = federal 
outlays; X^ = general revenue from state governments; X^ = direct 
general expenditure of local governments on education; x = full-
time equivalent personnel employed by local governments in education; 
X^y = number of persons 25 years old and over with 4 years of college 
or more; Xj^g = median school years completed for persons 25 years old 
and over. 
Significant at .01 level. 
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possess almost no explanatory power regarding the median school years 
2 
completed (X^g). The overall R for the regression of X^g is only .041. 
This finding undoubtedly reflects the fact that the median school years 
completed by adults is nearly a constant across the counties of Iowa. 
Median school years completed is near 12 years for almost all the 
counties of Iowa. Thus, as a social indicator of education status, 
median school years completed is of limited utility and probably cannot 
be substantially raised by expenditures on education. Measures of the 
quality of that 12 years of education may be much more amenable to 
policy manipulations. 
The effect of the three blocks of independent indicators on the 
number of persons with a college education (X^y) is much greater than 
for X^g. However, nearly all of the variance in X^^ is explained by 
the population indicators. The environmental and education resource 
indicators explain only 3 percent and 2 percent of the variance in X^y, 
respectively. Population indicators account for 22 percent of the 
variance in This would indicate that counties having differential 
levels of population change and distribution will have much different 
numbers of persons with higher levels of education. 
Regressions with employment status indicators 
as the dependent indicators 
It was hypothesized in Figure 1 that the employment status of the 
population would be dependent upon the population, environmental and 
education status indicators. Nearly 70 percent of the variance in the 
number of persons employed in white collar occupations (X^g) was 
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explained by the independent indicators (see Table 5). Clearly, the 
block of education status indicators is the most important block in 
explaining The education status block accounted for 54 percent 
of the variance in X^^ and accounted for 64 percent of the variance left 
unexplained by the two exogenous blocks. Revenue from state and federal 
sources did account for 12 of the variance in X^y, but the population 
block of indicators accounted for very little of the variance in 
The other dimension of employment status focused on the level of 
unemployment in the population. The three blocks of independent 
indicators were much less related to the number of persons unemployed 
(X^g) than they were to X^^. However, the block of population indi­
cators were the most important in explaining the variance of • The 
population indicators were the least important block for X^^. There 
is little relationship between level of unemployment and the revenue 
from state and federal sources. This block added only 5 percent to the 
amount of explained variation and accounted by only 6 percent of the 
residual variation after the population block. The block of indicators 
representing education status of the population accounted for 11 percent 
of the explained variation in X^^, and 14 percent of the residual left 
by the previous two blocks. 
Regressions with income status indicators 
as the dependent indicators 
2 
The regressions for income status yielded an R of .496 for the 
2 
number of families with incomes less than poverty (Xgg) and an R of 
.372 for the median family income (Xg^). Thus, substantial portions 
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Table 5. Multiple R , change in multiple R , and multiple partial 
for regressions of employment status indicators 
Multiple Chmge In "Slaî^ 
indicators^ R R R 
Employment status (X^^) 
Population (X , X_) .039** ** ** 
Social environment (X-, X,) .155** .116** .121** 
Education status (X,^, X,„) .699 .544 .644 
1/ lo 
Employment Status (X^,) 
•••p ** 
Population (X_, X^) .122** 
Social environment (X_, X,) .171** .049** -056** 
Education status (X^^, X,_) .283 .112 .135 
1/ J.O 
= population density; = population change; X^ = federal 
outlays; X^ = general revenue from state governments; X.^ = number of 
employed persons in white collar occupations ; X^g = numoer of civilian 
labor force unemployed; X^y = number of persons 25 years old and over 
with 4 years of college or more; X^g = median school years completed 
for persons 25 years old and over. 
Aft 
Significant at .01 level. 
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of the variance in the income status indicators were explained by the 
blocks of independent indicators (see Table 6). 
Regarding the number of families with incomes less than poverty 
(Xgg), the block of indicators possessing the most explanatory power 
was the population block. The population indicators accounted for 22 
percent of the variance in Xgg» followed by the employment status block 
which accounted for 9 percent of the variance. The commitment of 
resources to public welfare accounted for only 6 percent of the variance 
in X22» and only accounted for 9 percent of the variance left unexplained 
by the two exogenous blocks. Finally, education status accounted for 
5 percent of the variance in 
The importance of the commitment of resources to public welfare in 
explaining median family income (Xg^) was almost nonexistent. In fact, 
the standard error of regression increased when the public welfare 
blocks of indicators was entered into the regression equation. The 
two most important predictors of median family income were the education 
status and employment status blocks of indicators. The education status 
block explained 15 percent of the variance in X^^ and accounted for 17 
percent of the residual left by the three previous blocks. The employ­
ment status block of indicators accounted for 12 percent of the variance 
in Xg^. 
Regressions with housing status indicators 
as the dependent indicators 
The block of indicators representing commitment of resources to 
the housing sector had almost no impact on the housing status of the 
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Table 6. Multiple R , change in multiple R , and multiple partial 
for regressions of income status indicators 
indicators^ R R R 
Income status (Xg^) 
Population (X^, X^) 
Social environment (X^, X^) 
Public welfare resources 
(Xg, X^g) 
Education status (X^y, X^g) 
Employment status X^^) 
Income status (Xg^) 
Population (X^, Xg) 
Social environment (X^, X^) 
Public welfare resources (X , 
Xj3) 
Education status (X^^, X^g) 
Employment status (X^^, X^g) 
** 
.300 
** 
.079 .101** 
** 
.363 
** 
.411 
* 
.063 
* 
.048 
.090* 
A 
.075 
** 
.496 
** 
.085 
** 
.144 
* 
.069 
* 
.101 .032 .034 
.103 .002 .002 
.257** .154** .172** 
.372** 
** 
.115 
** 
.155 
= population density; Xg = population change; Xg = federal out­
lays; X^ = general revenue from state governments; Xg = direct general 
expenditure of local governments on public welfare; X^g = full-time 
equivalent personnel employed by local governments in public welfare; 
X^^ = number of employed persons in white collar occupations; X^^ = 
number of civilian labor force unemployed; X^y = number of persons 25 
years old and over with 4 years of college or more; X^g = median school 
years completed for persons 25 years old and over; X^^ = number of 
families with income less than poverty level; X^^ = median family income. 
* 
Significant at .05 level. 
** 
Significant at .01 level. 
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population. Commitment of resources to the housing sector accounted for 
only 1 percent of the variance in only 2 percent of the variance 
in ^ 22 (see Table 7). The addition of the housing resources block 
resulted in an increase in the standard error of regression for both 
X22 and "^22' This result is probably due in large part to the levels 
of commitment of resources to housing in Iowa. An examination of the 
two housing resource indicators for the 99 counties shows that only 
those counties with sizable urban communities had local governments 
with any direct general expenditures or personnel employed in this 
sector (see Appendix C). 
In examining Table 7, one can also see that substantial portions 
of the variance in the housing status indicators were explained by the 
2 
blocks of independent indicators. R was .639 for the number of hous-
2 
ing units defined as overcrowded (X22)» and R was .438 for the number 
of housing units lacking all or some plumbing facilities (^22)• One 
can also see that housing status is highly dependent upon the per­
formance of other institutional sectors. Education status explained 
2 
37 percent of the variance in In fact, the multiple partial R 
for the education status block in the regression of X2^ shows that edu­
cation status explains 45 percent of the residual left after three 
other blocks have entered the regression equation. Also, employment 
status explained 20 percent of the variance and income status explained 
15 percent of the variance in X22 « The environmental indicators did 
explain 18 percent of the variance in ^ 2±' but the remaining blocks 
were negligible predictors of housing status. 
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Table 7. Multiple R , change in multiple R , and multiple partial 
r2 for regressions of housing status indicators 
indicators^ R R R 
Housing status (Xg^) 
Population (X^, X^ 
Social environment 
) .001** 
(X3, X4) .180., 
Housing resources (X_, X „) .181** 
Education status (X_y, X g) .550** 
Employment status X ) .576 
Income status (Xgg, Xg^T .639 
** 
** ** 
.179 .179 
.001** .001** 
.369"" .451 
.026** .058** 
.063 .149 
Housing status (X22) 
Population (X_, X-) .011 
Social environment (Xg, X,) .059 .048 .049 
Housing resources (Xy, X g) .061 .002 .002 
Education status (X,y, X g) .082** .021** .022 
Employment status (X^c, X.g 
Income status (X-_, X-,) ' :::: :::: :::: 
23' "24' 
^2 ~ population density; X^ = population change; X^ = federal out­
lays; X^ = general revenue from state government; Xy = direct general 
expenditure of local governments on housing and urban renewal; X-. = 
full-time equivalent personnel employed by local governments in Rousing 
and urban renewal; X^^ = number of employed persons in white collar 
occupations; X^^ = number of civilian labor force unemployed; X^y = 
number of persons 25 years old and over with 4 years of college or 
more; X^g = median school years completed for persons 25 years old and 
over; X_, = number of occupied housing units defined as overcrowded; 
X22 = number of year-round housing units lacking all or some plumbing 
facilities; X^^ = number of families with income less than poverty 
level; = median family income. 
* 
Significant at .05 level. 
** 
Significant at .01 level. 
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Regressions with health status indicators 
as the dependent indicators 
The results of the regressions for the health status indicators 
are in Table 8. One can see that substantial amounts of variance in 
each of the dependent indicators were explained by the blocks of inde-
2 
pendent indicators. The R for the number of infant deaths (X^g) was 
2 
.397 and the R for the number of deaths due to major cardiovascular 
diseases (Xgg) was .847. 
As with previous regressions, the amount of variance in the 
dependent indicators explained by the health resources block was very 
small. The commitment of financial resources and personnel to health 
and hospitals accounted for only 3 percent of the variance in and 
less than 1 percent of the variance in Xgg. In fact, the health re­
sources block was so irrelevant to an explanation of X^Q that its addi­
tion after the exogenous block increased the standard error of the 
regression. 
An examination of the contribution of the other blocks of independent 
indicators in the case of X^g revealed that the block contributing the 
2 
most to the R was the block of employment status indicators. Employment 
status explained 15 percent of the variance in X^g, and accounted for 
19 percent of the variance remaining after the inclusion of the previous 
four blocks of indicators. The environmental indicators contributed 
11 percent to the explanation of X^^g and the housing status indicators 
contributed 7 percent to the explanation. 
187 
2 2 
Table 8. Multiple R , change in multiple R , and multiple partial 
for regressions of health status indicators 
Dependent and Multiple Change In Multiple 
independent » o partial 
indicators^ R R r2 
Health status (X^g) 
Population (X^ X^) .010* 
Social environment (X^, X^) .116* 
Health resources Xg, .143 
Education status (x^, .149** 
Employment status (X^^, X^g) .308^^ 
Income status (X^g, X»,) .329** 
Housing status X22) .397 
Health status (X^g) 
** 
** 
Population (X^, X») .701, 
Social environment (X^, X,) .702^^ 
Health resources (Xg, .703** 
Education status (X^^, X^g) .748** 
Employment status (%._ % .) .771** 
Income status (X_., XoP .789 
Housing status (x^^. Xgz) .84l' 
** ** 
.106 .107 
.027 .031 
.006** .007** 
.159 .187 
.021* .030* 
.068 .101 
.001 .003 
.001** '003** 
.045* .152* 
.023* .091* 
.018 .079 
** ** 
.052 .246 
= population density; X2 = population change; X^ = federal 
outlays; X^ = general revenue from state governments; Xg = direct 
general expenditure of local governments on health and noptitals; 
X^- = full-time equivalent personnel employed by local governments 
in health and hospitals; X^^ = number of employed persons in white 
collar occupations; X^g = number of civilian labor force unemployed; 
X^y = number of persons 25 years old and over with 4 years of college 
or more; X-q median school years completed for persons 25 years old 
and over; X^g number of infant deaths; X„q = number of deaths due to 
major cardiovascular diseases; X_- = number of occupied housing units 
defined as overcrowded; X^g = number of year-round housing units lack­
ing all or some plumbing facilities; X^^ = number of families with 
income less than poverty level; X^^ = median family income. 
"k 
Significant at .05 level. 
** 
Significant at .01 level. 
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An examination of the regression for the number of deaths due to 
major cardiovascular diseases (XgQ) revealed that the population indi­
cators alone explained 70 percent of the variance in XgQ' Thus, very 
little variance remained for the other independent indicators to explain. 
The regression for X^q does allow for an empirical demonstration of 
2 2 
the difference between the change in R and the multiple partial R . 
The housing status indicators as the second most important block of 
independent indicators explained only 5 percent of the variance in XgQ, 
but explained 25 percent of the remaining variance after the previous 
six blocks of indicators. Similarly, education status explained only 5 
percent in Xgg, but explained 15 percent of the remaining variance after 
the previous three blocks of indicators. 
Regressions with public safety indicators 
as dependent indicators 
Examination of Table 9 revealed that substantial portions of the 
variance in the number of reported violent crimes (Xg^) and the number 
of reported property crimes (Xgg) were explained by the blocks of inde­
pendent indicators. Seventy-eight percent of the variance in X^^ and 
50 percent of the variance in X^^ was explained by the regressions. 
Unlike the regressions for the other institutional sectors, the 
commitment of resources indicators explained substantial portions of 
the variance in both dependent indicators. The commitment of resources 
to the public safety sector explained 43 percent of the variance in 
Xgg and explained 54 percent of the variance remaining after the two 
exogenous blocks of indicators. The commitment of resources indicators 
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Table 9. Multiple R , change in multiple R , and multiple partial 
R^ for regressions of public safety status indicators 
Dependent and 
independent 
indicators^ 
Public safety status (Xg^) 
Population (X , X.) 
Social environment (X^, X^) 
Police protection resources 
Education status (X_y, X g) 
Employment status 
Income status (Xg^, Xg^) 
Public safety status (Xgg) 
Population (X^, X„) 
Social environment (X^, X^) 
Police protection resources 
CXg, X14) 
Education status (X^y, X g) 
Employment status X^g) 
Income status (Xgg, Xg^) 
Multiple Change 1„ 
R 5 1,2 
** 
"109** 
** ** 
.205 .096 .108 
** , ** ** 
-630** .535** 
.689** "059** .159** 
.755 .066 .212 
** ** ** 
.785 .030 .122 
.001* 
** ** 
.108 .107 .107 
** ** ** 
.342 .234 .262 
** ** ** 
.418 .076 .116 
** * * 
"468** .050 .086 
.495 .027 .051 
^2 ~ population density; X^ = population change; X^ = federal out­
lays; x^ = general revenue from state governments; Xg = direct general 
expenditure of local governments on police protection; X_, = full-time 
equivalent personnel employed by local governments in police protection; 
Xj^^ = number of employed persons in white collar occupations ; X^g = 
number of civilian labor force unemployed; X^y = number of persons 25 
years old and over with 4 years of college or more; X^g = median 
school years completed for persons 25 years old and over; Xg^ = number 
of families with income less than poverty level; = median family 
income; X_^ = number of reported violent crimes; X^g = number of re­
ported property crimes. 
* 
Significant at .05 level. 
** 
Significant at .01 level. 
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explained 23 percent of the variance in and explained 26 percent 
of the variance remaining after the two exogenous blocks of indicators. 
In fact, the commitment of resources indicators were the single most 
important independent block of indicators in both regressions for the 
public safety sector. 
Regarding the regression for the block of population indicators 
explained 11 percent of the variance and the block of indicators per­
taining to revenue from state and federal sources explained 10 percent 
of the variance. The other blocks of indicators pertaining to perform­
ance of the employment, education, and income sectors each explained 
less than 10 percent of the variance. However, these three blocks did 
each explain from 12 to 21 percent of the variance remaining after 
previously entered blocks. 
Examination of the regression for X^^ revealed that the block of 
population indicators explained little of the variance (less than 1 
percent) and the block of environmental indicators explained 11 percent 
of the variance. The remaining blocks of status indicators, as in the 
case of each explained less than 10 percent of the variance in Xg^. 
Discussion 
Evaluation of each of the regressions for the indicators of 
institutional performance revealed that the amount of variance explained 
in each of the dependent indicators ranged from a low of 4 percent for 
the median school years completed for persons 25 years of age or over 
(X^g) to a high of 84 percent for the number of deaths due to major 
cardiovascular diseases (X^g)• Over 60 percent of the variance was 
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explained in four of the indicators measuring institutional performance: 
employment (X^g), health (XgQ), housing and public safety (Xgg)' 
Thus, using the indicators selected for this study, very substantial 
amounts of variance in one dimension of institutional performance for 
four out of six sectors was explained by the regressions outlined in 
Figure 1. Between 50 and 60 percent of the variance was explained in 
two dependent indicators measuring institutional performance: income 
(Xgg) and public safety (Xgg). Between 30 and 50 percent of the vari­
ance was explained in three dependent indicators measuring institutional 
performance: health (X^g) , housing (.^22^ * and income (Xg^). In the 
case of only three indicators of institutional performance, the regres­
sion explained less than 30 percent of the variance: employment (X^^), 
2 
education (X^y) and education (X^g). Based on overall R one could con­
clude that there is a good degree of fit between the theoretical model 
and the empirical data. Over 30 percent of the variance was explained 
for both dimensions of institutional performance for four of the six 
institutional sectors. Over 50 percent of the variance was explained 
for at least one dimension of performance in five of the six sectors. 
Education was the only sector for which the regressions explained less 
than 30 percent of the variance for both dimensions of institutional 
performance. 
One disturbing finding of the regressions was the negligible effect 
of the commitment of resources indicators. Commitment of resources to 
the education, health, housing, income, and public safety sectors was 
measured by two indicators for each sector: the number of full-time 
equivalent personnel employed by local governments in the five sectors 
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and the amount of direct general expenditures by local governments 
in each of the five sectors. The commitment of resources blocks of 
indicators explained a large portion of the variance in institutional 
performance for only the public safety sector. The commitment of 
financial resources and personnel were viewed as factors that decision 
makers can manipulate to enhance levels of institutional performance. 
However, in the case of the present study, different levels of resources 
did not correspond with different levels of institutional performance. 
One probable reason for the lack of explanatory power of the indicators 
of commitment of resources is that these indicators relate to the pub­
lic sector only. Innumerable organizations of the private sector pro­
vide resources that may have major explanatory power for the levels 
of the status indicators. The problem is that data are not readily 
available regarding institutional resources in the private sector. But 
one should not take the finding of this lack of explanatory power for 
the public sector resources as evidence of the failure of public ser­
vices. Social indicators, as aggregate measures, cannot be used in 
the strict sense of program evaluation. The utility of social indi­
cators for program evaluation has been sharply criticized (Wilcox et al., 
1976) . Program evaluation must take place on a service by service 
basis, rather than at an aggregate level. The utility of aggregate 
social indicators is in comparing the balance of resources across 
several policy sectors. 
The two exogenous factors of population indicators and environ­
mental indicators were viewed as not directly policy manipulable. In 
the case of population change and distribution, policies may be 
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implemented that encourage changes in population size or encourage 
changes in the distribution of the population. The population indica­
tors did have sizable impacts on several of the status indicators. 
Population indicators explained 22 percent of the variance in the num­
ber of persons who have completed 4 or more years of college (X^y), 22 
percent of the variance in the number of families with incomes less 
than poverty (Xgg)> and 70 percent of the variance in the number of 
deaths due to major cardiovascular diseases (X^^). Therefore, the 
impacts of population characteristics are important to consider in 
relation to some dimensions of institutional performance. 
The environmental component was measured by the two indicators 
of federal outlays (X^) and general revenue from state government (X^). 
These indicators do represent commitment of resources, but they are not 
directly manipulable by local-level decision makers. The levels of these 
"resources are manipulable by decision makers at the state and federal 
levels of government. This block of indicators explained 12 percent 
of the variance in X^^ and 11 percent of the variance in X^^g (the two 
education status indicators), 18 percent of the variance in X^^ (a 
housing status indicator), 11 percent of the variance in (a health 
status indicator), and 10 and 11 percent of the variance in X^^ and 
Xgg (the two public safety status indicators). Thus, as resource indi­
cators that are manipulable at other levels of government, the environ­
mental indicators did have on impact on institutional performance. 
In addition to assessing the impact of the ecological components 
and the commitment of resources components on institutional performance. 
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relationships among the status components was also assessed. Regarding 
the employment sector, it was assumed that the output of the education 
sector was the input of the employment sector. This hypothesis was sup­
ported by the data in that the education status indicators explained 
54 percent of the variance in the number of persons employed in white 
collar occupations (X^^) and 11 percent of the variance in the number 
of persons in the labor force unemployed (X^^). Also, the education 
status indicators explained 15 percent and the employment status indi­
cators explained 12 percent of the variance in median family income 
(X2^). The education status indicators explained 37 percent of the 
variance in the number of occupied housing units defined as over­
crowded (X2j), and the employment status indicators and income status 
indicators explained 20 percent and 15 percent of the variance in the 
number of year-round housing units lacking all or some plumbing facil­
ities (^22)• The employment status indicators explained 16 percent of 
the variance in the number of infant deaths (X^g). Therefore, the 
segment of the model specifying the interrelationships among the status 
indicators was supported for several dimensions of institutional 
performance. 
As previously discussed, the use of multiple indicators allows 
for multiple tests of the hypothesized relationships. These multiple 
tests allow one to examine the consistency of the effects of blocks 
of independent indicators on different dimensions of dependent con­
cepts. In the present study it was found that the amount of explana­
tion was vastly different for the two dimensions of institutional 
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performance in each sector. The two regressions for education yielded 
2 
an R of .263 and .041. The two regressions for the employment sector 
2 
yielded an R of .699 and .283. The two regressions for the income 
2 
sector yielded an R of .496 and .372. The two regressions for the 
2 housing sector yielded an R of .639 and .438. The two regressions 
2 for the health sector yielded an R of .397 and .841. And the two 
2 
regressions for the public safety sector yielded an R of .785 and 
.495. Such divergent results for different dimensions of institutional 
performance would suggest that great consideration must be given to the 
selection of indicators to measure social indicators concepts. The 
present study utilized a detailed content analysis of previous social 
indicator publications to select indicators. When social indicators 
research is conducted to provide specific advice to decision makers, 
it would be imperative that the indicators selected for analysis be of 
important relevance for the area of jurisdiction of the decision makers. 
Selection of indicators in such circumstances requires specificity 
to the population of interest. In addition, normative judgements be­
come crucial in the selection of indicators in such a situation. 
What is valued as important to quality of life may differ substantially 
from community to community, and thus, research regarding the inter­
relationship of objective and subjective indicators is needed. If 
relationships discovered in studies such as the present study were 
consistent across all dimensions of institutional performance, then 
such care for indicator selection would not be as crucial. 
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Conclusions 
Social indicators research needs to emphasize the theoretical and 
empirical construction of models that focus on: (1) the interrelation­
ships of major social institutions, (2) the interrelationships between 
the inputs of major social institutions and outputs, and (3) the separ­
ation of the effects of institutional inputs and less manipulable 
factors on institutional outputs (Land, 1971; Anderson, 1973; Land, 
1975). The objectives of this paper were: (1) to outline a proposed 
multi-institutional, social indicator model, (2) to outline the measure­
ment strategy employed to measure the model constructs, and (3) to 
empirically assess the proposed model. 
The proposed theoretical model focused upon the commitment of 
resources to the institutional sectors of education, health, housing, 
income, and public safety. The commitment of resources was viewed as 
having impact upon the performance of the major social institutions of 
education, health, housing, income, and public safety. The performance 
of the education sector was viewed as the input for the employment 
sector. The two ecological components population and social environ­
ment were viewed as having impacts on both the commitment of institu­
tional resources and the performance of major institutional sectors. 
Selection of the indicators to measure the model constructs was 
accomplished through a content analysis of social indicator reports 
providing descriptive data and empirical social indicator modeling 
articles. Multiple indicators were selected to measure the most 
important dimensions of the concepts. 
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Data were mobilized for the 99 counties of Iowa on a cross-
sectional basis. Selecting the county as the unit of analysis focused 
attention upon the factors that can be directly manipulated by local 
decision makers and the factors that are not directly manipulable. 
Data analysis revealed that very weak relationships existed 
between the commitment of resources to an institutional sector and the 
performance of the institutional sector. The exception to this find­
ing was the public safety sector. The strongest predictor of the 
status indicators for the public safety sector was the block of indi­
cators representing the commitment of resources. Stronger relation­
ships were found between the exogenous factors and the status 
Indicators and among the status indicators, themselves. 
Data analysis also revealed that substantial differences existed 
in the relationships between the independent blocks of indicators and 
the different dimensions of each status block of indicators. This 
finding indicates that the focus of social indicators research probably 
should be at a lower level of abstraction and should incorporate sub­
jective criteria from the local population regarding what indicators 
are important for quality of life. 
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SUMMARY, LIMITATIONS, AND IMPLICATIONS 
This dissertation was constructed in four major parts. The first 
part was devoted to construction of a theoretical framework for social 
indicators research. The second part was devoted to the measurement 
of the major constructs in the theoretical model. The third and fourth 
parts were devoted to empirical assessments of the theoretical model. 
Each of these parts were designed as separate works that could be read 
independently. Therefore, some of the preliminary materials for each 
part were repetitive. 
However, even though each part was independent of the others, these 
parts were also highly interrelated. The purpose of this concluding 
sector of the dissertation is to summarize the four major parts, to 
discuss the major limitations of the research and to discuss the impli­
cations of the research for future social indicators research. 
Summary 
The clearest starting point for social indicators research was 
in Raymond Bauer's (1966) call for the development of various 
"indicators" of social well-being as part of the overall assessment 
of the impact of the space program on American society (Land and 
Felson, 1976:565). Mullins (1973:161) reports that early interest 
in social indicators research was generated in five major documents: 
Social Indicators (Bauer, 1966); three issues of Annals (two in 
1967, one in 1970); Indicators of Social Change (Sheldon and 
Moore, 1968); and Toward a Social Report (U.S.H.E.W., 1969). Four 
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major historical antecedents to these proposals were the economic 
indicator system. Recent Social Trends (Report of the President's 
Research Committee on Social Trends, 1933), demographic population 
models, and the unprecedented level of social legislation occurring 
during the presidential administrations of John F. Kennedy and Lyndon 
B. Johnson. 
In the view of Nicholas Mullins the area of social indicators 
research "...may prove to have been a fad or it may organize further,... 
do more research [and] produce a distinct theory..." (1973:156). 
Mullins believes the major problem for social indicators research is 
to produce the "systematization of a well-developed theory" (Mullins, 
1973:156). The present dissertation was an attempt to make a contri­
bution toward this goal. 
Purpose and objectives of the study 
Purpose of the study The general purpose of this study was to 
theoretically construct and empirically assess a multi-institutional, 
social indicator model. The set of dependent constructs for the model 
consisted of the status of social well-being or institutional perfor­
mance for several important policy sectors. The set of independent 
constructs for the model consisted of both policy manipulable and less-
manipulable factors having theoretical impact on the dependent con­
structs. 
Objectives of the study There were four general objectives for 
this study. The first general objective was to theoretically construct 
a multi-institutional, social indicator model. The "ecological complex" 
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as a sociological perspective in the area of human ecology was selected 
as an initial framework for the theoretical model (Duncan, 1959; Duncan 
and Schnore, 1969). The theoretical model proposed in Part I differ­
entiates policy manipulable factors, less-manipulable factors, and 
factors regarding the status of the population in six institutional 
sectors. The model also proposed a pattern of interrelationships among 
the institutional sectors. 
The second general objective of the dissertation was to empirically 
measure each of the concepts in the theoretical model. Part II outlined 
several criteria to assess the linkage between theoretical concepts and 
empirical indicators. The results of a content analysis of descriptive 
social reports and social indicator modeling articles were then used 
to select indicators. Finally, the measurement assessment criteria 
were applied to the selected indicators. 
The third general objective of the dissertation was to assess the 
degree of fit between that portion of the theoretical model concerning 
the institutional interrelationships and the empirical indicators 
selected to measure institutional performance . Part III contains the 
results of this empirical assessment. 
The final general objective of this dissertation was to empirically 
assess the theoretical multi-institutional, social indicator model. 
The primary emphasis of Part IV was the separation of the effects of 
manipulable and less manipulable factors on institutional performance. 
The manipulable factors consisted of the commitment of financial re­
sources and personnel to institutional sectors- The less-manipulable 
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factors consisted of basic demographic and environmental factors, as 
well as the performance of other institutional sectors. 
The theoretical model 
The "ecological complex" as a sociological perspective in human 
ecology was selected as a theoretical framework for social indicators 
research (Duncan, 1959; Duncan and Schnore, 1969). This perspective 
was selected as most appropriate because social indicators research 
is basically ecological in orientation; that is, the unit of analysis 
for both social indicators research and human ecology is the population 
aggregate. From an ecological perspective, the purpose of social indi­
cators research is to focus upon social organization as a property of 
the aggregate; then, the objective of social indicators research is 
to assess the relationship of social organization to various demographic, 
cultural, and environmental contexts. 
In social indicators research, the focus of the organizational 
component is upon the basic institutions of society. Social institu­
tions were viewed as organized ways in which basic population needs 
are met. Therefore, the organizational components consisted of the 
commitment of resources (e.g., financial resources, personnel, and 
facilities) to major institutional sectors and the performance of each 
of the institutional sectors. Institutional performance focused upon 
the status of the population regarding education, employment, income, 
housing, health, and public safety. This emphasis upon the commitment 
of resources and their impact on institutional performance is similar 
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to the social systems perspectives utilized by Kenneth Land, James 
Anderson, and others, in their social indicators research. 
Therefore, the performance of major social institutions was 
viewed as dependent upon the demographic and environmental factors, 
as well as the commitment of resources to each institution. In addi­
tion, it was assumed that there was some degree of interrelationship 
among the institutional performance factors. A review of several empiri­
cal studies using social indicator-type data yielded the following 
hypothesized relationships: Employment status is dependent upon the 
education status of the population; income status is dependent upon 
the education and employment statuses of the population; housing status 
is dependent upon the education, employment, and income statuses of 
the population; health status is dependent upon the education, employ­
ment, income, and housing statuses of the population; and, public 
safety status is dependent upon the education, employment, and income 
statuses of the population. 
Measurement of the theoretical concepts 
Part II contained a detailed discussion of the measurement strategy 
that was employed for this dissertation. 
The demographic component of the ecological framework was measured 
by population density (1970) and population change (1960-70). The 
environmental component was measured by federal outlays to the counties 
(1967-68) and general revenue from state government (1966-67). 
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Commitment of resources were measured for the education, health, 
housing, income, and public safety sectors. Five indicators selected 
were the amount of direct general expenditure by local governments on 
education, health and hospitals, housing and urban renewal, public 
welfare, and police protection. In addition to commitment of financial 
resources, five indicators focused on the commitment of personnel. 
These five indicators were the number of full-time equivalent personnel 
employed by local governments in the five sectors. Indicators were 
not selected for commitment of resources to the employment sector 
because the output of the education sector was viewed as the input 
of the employment sector. 
Finally, a content analysis of major social indicators publications 
was conducted to explicate major dimensions of institutional performance 
for each sector and to select indicators to measure the most important 
dimensions of institutional performance. Two dimensions of institu­
tional performance were found to be measured more often for each sector. 
In order to optimize content validity and cross validation, indicators 
were selected for the two major dimensions of institutional performance 
in each sector. 
The indicators selected to measure the concepts were found to 
adequately meet the measurement criteria, with the exception of con­
vergent and discriminant validity. However, the concepts of the model 
were viewed as multi-dimensional, rather than unidimensional. The 
notions of convergent and discriminant validity are most compatible 
with unidimensional concepts and were developed most rigorously in 
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the psychological literature. Also, a recent social indicators study 
relied heavily on convergent and discriminant validity for the selec­
tion of indicators; the result was measurement of only one dimension 
of each concept (Fear, 1977). It was decided to retain the multi­
dimensional nature of the data for empirical model assessment. 
Empirical assessment of the model 
Parts III and IV focused upon the empirical assessment of the 
model. Part III selected that portion of the model outlining the inter­
related nature of institutional performance for the six selected sec­
tors. Part IV focused on an empirical assessment of the overall 
model. Both Part III and IV followed a multiple indicator design in 
which the two indicators of each concept operated independently without 
incorporation into a composite measure. The indicators of dependent 
concepts were assumed to represent different dimensions of the concept. 
The dependent indicators of a concept were regressed separately on the 
blocks of indicators for independent concepts. Thus, multiple tests 
were made for each hypothesized relationship in the theoretical model. 
A severe problem of multicollinearity was found in the zero-order 
correlation matrix for the indicators. The variable of population size 
was proposed as the confounding factor, and therefore, the first order 
partial correlation matrix statistically controlling for population 
size was used as the input for the multiple regressions. 
The assessment of the interrelatedness of institutional performance 
in Part III examined ten regressions (two for each dependent status 
205 
concept with the education sector as an exogenous concept). The overall 
2 
R for eight of the ten regressions showed that substantial amounts of 
variance in the dependent indicator was explained by the independent 
2 indicators. The range of these eight R was from .277 to .652. This 
meant that the overall fit of the model for all dependent concepts was 
supported by at least one regression equation. 
However, substantial amounts of variance in each dependent indi­
cator for Part III were not explained by the independent indicators. 
The residuals ranged from .951 to .348 and indicate that much variance 
in the dependent indicators was due to variables not included in the 
model. Since major portions of the overall model were not included in 
the analysis for Part III, the finding of large residuals was not un­
anticipated. 
In Part III it was also found that the blocks of independent 
indicators related much differently to each dimension of the dependent 
concept. If one had relied on only one dimension of the dependent con­
cepts and independent concepts, the findings would have been quite 
different, depending upon the dimensions measured. The order of impor­
tance of blocks of independent indicators based on the portion of 
variance explained in dependent indicators was often quite different 
for the two indicators of the dependent concepts. 
The situation regarding the hypothesized relationships between 
specific indicators also highlighted the importance of research regard­
ing the multi-dimensionsl nature of the concepts. Many of the individ­
ual regression coefficients are less than .100. If single indicators 
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had been selected to measure institutional performance in each sector, 
many of the hypothesized relationships between concepts would not have 
been supported. Also, many indicators that were weakly related to one 
dimension of a dependent concept were more strongly related to the other 
dimension. Another problematic finding was the inconsistencies of the 
signs of coefficients with the hypothesized directions of relationships. 
Twenty-three of the 52 signs were in directions opposite that hypothe­
sized. Ten of these errors were major in that they were associated 
with coefficients of substantial magnitude. For these ten coefficients, 
seven were associated with the two employment indicators. These two 
indicators, the number of persons employed in white collar occupations 
and the number of persons unemployed, probably represent a hetero­
geneous group regarding status on other variables; and therefore 
relationships at the aggregated level may not be as expected. 
The purpose of Part IV was to empirically assess the overall model 
2 
utilizing the data mobilized in Part II. Based on overall R for each 
of the multiple regressions, it was concluded that there is an adequate 
degree of fit between the theoretical model and the empirical data. 
Over 30 percent of the variance was explained for both dimensions of 
institutional performance for four of the six institutional sectors. 
Over 50 percent of the variance was explained for at least one dimen­
sion of performance in five of the six sectors, and over 60 percent of 
the variance was explained in one dimension of performance in four of 
the six sectors. Education was the only sector for which the 
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regressions explained less than 30 percent of the variance for both 
dimensions of institutional performance. 
From a decision making perspective, one disturbing finding of the 
model assessment was the negligible effect of the commitment of resour­
ces indicators. The commitment of resources blocks of indicators 
explained a large portion of the variance in institutional performance 
for only the public safety sector. The commitment of financial re­
sources and personnel were viewed as factors that decision makers can 
manipulate to enhance levels of institutional performance. However, 
in the case of the present study, different levels of resources did 
not correspond with different levels of institutional performance. 
The two exogenous factors of population indicators and environ­
mental indicators were viewed as not directly policy manipulable. 
The indicators of population change and distribution did have sizable 
impacts on several of the status indicators. Also, the social environ­
mental indicators of federal outlays and general revenue from state 
government had sizable impact on several of the indicators of insti­
tutional performance. 
In addition to the impact of the ecological components, many of 
the blocks of status indicators had greater impact on the status indi­
cators of other sectors than did the commitment of resources in those 
sectors. Therefore, as anticipated from Part III, the segment of the 
model specifying the interrelationships among the status indicators 
was supported for several dimensions of institutional performance. 
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As in Part III, the use of multiple indicators allowed for 
multiple tests of the hypothesized relationships and allowed the exam­
ination of the consistency of the effects of blocks of independent 
indicators on different dimensions of dependent concepts. It was 
found that the amount of explanation was vastly different for the two 
dimensions of institutional performance in each sector and the impor­
tance of individual blocks of indicators was very different for the 
two dimensions of the dependent concepts. 
Limitations of the Study 
Prior to a discussion of the implications of any research study, 
the limitations of a study must be discussed. Three areas of limita­
tions associated with the present study must be discussed. These three 
topics relate to the data base, the research design, and the measure­
ment of concepts. 
Data base 
The data base for the present study involved county-level data 
for the State of Iowa. Thus, a limited data set was employed and 
research using different data sets for other time periods and popula­
tions is required for further assessment or verification of the theo­
retical model. 
When a data set relating to a limited population is utilized, the 
major issue to be addressed is the generalizability of the findings. 
Clearly, the findings of this study are not generalizable beyond the 
State of Iowa. One could not argue that the data set's limitation 
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to Iowa county data provides a meaningful sample drawn from a larger 
population of counties. However, this same problem plagues most 
social indicators research in that it is limited to a specific selec­
tion of population aggregates. For example, a study by Anderson (1973) 
is limited to a data set from New Mexico counties and a study by Land 
and Felson (1976) utilized data on one population unit only (the 
United States as a unit of analysis). 
Research design 
The research design was cross-sectional rather than longitudinal. 
Many researchers might propose that longitudinal research would be 
more advantageous to advance knowledge in social indicators research. 
Rather than focus on the relationships between different levels of 
variables at a single point in time, a longitudinal design would begin 
with the selection of a population aggregate (e.g., a county or state) 
and would study how changes over time in indicators affect changes over 
time in other indicators. 
But a longitudinal design for social indicators research is not 
without its problems. What is the appropriate time period for measur­
ing changes in such indicators as health status or education status of 
a population? Longitudinal designs have been quite successful in the 
development of the economic indicator system, but the values for 
economic indicators may clearly change in as short as a month's time. 
With many of the phenomena examined in social indicators research, 
such as health status, meaningful change may take as long as a decade. 
210 
The preference of the present author is not to evaluate a longi­
tudinal or cross-sectional design as better than the other. With 
the great amount of development yet to be accomplished for a system 
of social indicators, both types of research are needed. 
Measurement of the concepts 
The measurement strategy utilized for the present study began 
with an assumption of the multi-dimensionality of the concepts. One 
indicator was selected to measure each of the two most important dimen­
sions of a concept. The selection of indicators was completed in a 
manner intended to provide content validity and cross-validation in 
the measurement process. 
However, each dimension of the concept could clearly have multiple 
dimensions also. The degree of disparate findings between dimensions 
suggests that more research of a multi-dimensional nature is required. 
Research should focus on optimizing coverage of the many dimensions 
of the concepts. However, with more and more dimensions explicated 
per concept, data analysis becomes increasingly more complex. Ordin­
ary least squares techniques allow for regression of only one dependent 
indicator at a time. Thus, meaningful techniques of forming composite 
measures or techniques handling multiple indicators of a dependent 
variable are required. 
In addition, as increasingly more of the universe of content is 
represented by more indicators, larger and larger data sets are re­
quired. Often the data needed for a limited data set as used in the 
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present study is unavailable. Data availability then is also a 
limitation to the substantive coverage of a concept. 
Implications of the Study 
Two types of implications can be derived from the present study: 
implications for social indicators research and implications for 
decision making. These topics are discussed in this section. 
Implications for social indicators research 
The attempt to construct a theoretical model for social indicators 
research is not unique to the present study. Most previous social indi­
cators research has begun with a systems orientation examining the 
impacts of institutional resources on institutional performance. Also, 
most of this research has been on an institution by institution basis. 
A major indicator of performance is often selected, and the research 
examines the effect of indicators on this ultimate dependent indicator. 
In contrast, the present study did not begin with a single 
ultimate dependent variable. Rather, the focus begin with a theoreti­
cal framework that allows for an examination of the interrelationships 
among institutional sectors and the impact of major ecological compon­
ents upon those sectors, as well as the systems format of examining the 
effect of institutional inputs upon outputs. This orientation does 
not deny the importance of research within each institutional sector. 
In fact, the findings of such research were necessary to the construc­
tion of the model for this study, and the findings of such future 
research would be important for revision of the model. 
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But the limitations of social indicators to one institutional 
sector at a time serves to separate interrelated subsystems. A 
major antecedent to social indicators research was the disadvantageous 
limitation to the economic subsystem of economic indicators research. 
Thus, a major goal of social indicators research should be the linking 
of these subsystems. The present study theoretically constructed a 
model and examined empirical data appropriate to that model. The multi-
institutional design of the study provides an initial contribution to 
the long-run goal for social indicators research. 
Implications for decision makers 
As discussed in the introduction to this dissertation, descriptive 
social reporting as a type of social indicators research has received 
much greater emphasis than social indicator modeling. Descriptive 
social reporting provides data such as that contained in Appendix C. 
The purpose is to provide information that can be used from a compre­
hensive planning perspective to balance the allocation of resources 
across major institutional sectors. The balancing of resources across 
major sectors would hopefully allow for optimizing the levels of well-
being across these major sectors. 
As a social indicator modeling study, the present study has 
strived to examine the interrelationships among such indicators of 
major institutional characteristics. The purpose again is to provide 
information useful for comprehensive planning. 
A major finding of this study was that aggregate measures of the 
commitment of financial resources and personnel have little effect 
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upon measures of institutional performance. Such a finding is highly 
contradictory to what one would assume. It seems natural to expect 
that the more resources invested in an institutional sector, the 
higher the status of the population regarding that sector. However, 
the data for the present study failed to find that more financial 
resources and personnel in education, health, public welfare, etc., 
produces more educated populations, healthier populations, or more 
affluent populations. 
As discussed in Part IV, such a finding may reflect the limitation 
of the resource measures to the public sector. But this finding might 
also suggest that the manner in which resources are utilized is just 
as important as the amount of resources allocated to each institutional 
sector. Thus, measures of how resources are utilized in addition to 
the amount of resources, should be incorporated into the examination 
of social indicators and their interrelationships. Such an examination 
of how resources are utilized would also suggest appropriate measures 
of institutional performance. If resources are allocated to meet 
specific needs of the population, one should select indicators of how 
well those needs are being met. Such a criterion would be a useful 
addition to those criteria utilized for the selection of indicators 
in Part II. 
Another finding of Part IV was that resources from state and 
federal sources are important to performance of several institutional 
sectors. This finding might suggest that in addition to expanding 
measurement of resources beyond the public sector, an examination of 
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the amount of resources from federal and state sources allocated to 
each sector might be beneficial to planning. 
Examination of the interrelationships among institutional sectors 
revealed that the education block of indicators had major impacts upon 
many of the status indicators for other institutional sectors. Such 
a finding might suggest the utility of designing educational programs 
specifically related to each institutional sector. For example, health 
resources might be allocated to provide health education programs or 
housing resources might be allocated to increase knowledge of home 
improvement skills. 
Finally, the divergent findings of different dimensions of the 
concepts that were measured suggests the necessity of extensive dialogue 
between decision makers and researchers. If decision makers ask for 
social indicators research for their jurisdiction as an aid in planning, 
the indicators selected to measure demographic, environmental, resource, 
and performance factors should be specifically relevant to the popula­
tion under investigation. This suggestion would also point to the need 
for incorporating the cultural component into the research. Cultural 
characteristics of the population would be important to the level and 
balance of resources as well as what indicators of institutional per­
formance are important to overall quality of life. 
It is through addressing issues such as these in conjunction with 
strictly research interest that social indicators research will progress 
toward achievement of its potential. 
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Table A.l. Data sources for indicators 
Data source Indicators 
1970 Census of Population. 
Number of Inhabitants. 
1970 Census of Population 
Number of Inhabitants 
United States Department of 
Commerce, National Technical 
Information Service. FY 1968. 
1967 Census of Governments. 
Compendium of Government 
Finances. 
1967 Census of Governments. 
Compendium of Government 
Finances. 
1967 Census of Governments. 
Compendium of Public Employment. 
1970 Census of Population. 
General Social and Economic 
Characteristics. 
1972 County and City Data Book. 
1970 Census of Population. 
General Social and Economic 
Characteristics. 
1970 Census of Population. 
General Social and Economic 
Economic Characteristics. 
1970 Detailed Report of Vital 
Statistics. Iowa State 
Department of Health, Records 
and Statistics Division. 
1970 Detailed Report of Vital 
Statistics. Iowa State 
Department of Health, Records 
and Statistics Division. 
Population density, 1970. 
Population change, 1960-70. 
Federal Outlays,^ 1967-68. 
General revenue from state govern­
ment, 1966-67. 
Direct general expenditure of 
local governments on education, 
health and hospitals, housing and 
urban renewal, public welfare, and 
police protection, 1966-67. 
Full-time equivalent personnel 
employed by local governments in 
education, health and hospitals, 
housing and urban renewal, public 
welfare, and police protection, 
1966-67. 
Number of employed persons in 
white collar occupations,^ 1970. 
Number of civilian labor force 
unemployed, 1970. 
Number of persons 25 years old and 
over with 4 years of college or 
more, 1970. 
Median school years completed for 
persons 25 years old and over, 
1970. 
3 
Number of infant deaths, 19 70. 
Number of deaths due to major 
cardiovascular diseases,^ 1970. 
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Table A.l (continued) 
Data source 
1970 Census of Housing. 
Detailed Housing Characteristics. 
1970 Census of Housing. 
Detailed Housing Characteristics. 
1970 Census of Population. 
General Social and Economic 
Characteristics. 
1970 Census of Population. 
General Social and Economic 
Characteristics. 
1976 Iowa Uniform Crime Reports. 
1976 Iowa Uniform Crime Reports. 
Indicators 
Number of occupied housing units 
defined as overcrowded,^ 1970. 
Number of year-round housing units 
lacking all or some plumbing 
facilities,6 1970. 
Number of families with income 
less than poverty level, 1969. 
Median family income, 1969. 
Number of reported violent crimes, 
1976. 
Number of reported property crimes, 
1976 
Represents the total amount of funds allocated by the executive 
branch of the federal government to counties. 
2 
Number of persons employed in white collar occupations is defined 
by the U.S. Census Bureau in the 1972 County and City Data Book as pro­
fessional, technical, and kindred workers; managers and administrators, 
except farm; and clerical, sales and kindred workers. 
3 
Number of infant deaths represents the number of deaths of chil­
dren under one year of age. 
^Major cardiovascular diseases includes all diseases of the heart, 
hypertension, cerebrovascular disease, arteriosclerosis, and other 
diseases of arteries, arterioles, and capillaries. 
^Housing units defined as overcrowded have more than 1.01 persons 
per room. 
^Lacking all or some plumbing facilities means that the unit lacks 
one or more of the following: hot water, toilet, or both facilities. 
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Table B.l. Descriptive social reports used in content analysis 
Barrows, R. L. and R. E. Shaffer 
1975 Indexes of Development in Wisconsin Counties, 1970. Madison 
Wisconsin: College of Agriculture and Life Sciences, 
University of Wisconsin. 
Bullard, J. L. and R. J. Smith 
1974 Community Conditions in Charlotte, 1970. Charlotte, 
N.C.: The Charlotte-Mecklenburg Community Relations Com­
mittee. 
Carter, K. A., R. F. Ganey, F. A. Fear, and C. E. Marshall 
1977 A Social Report for Humboldt County (Iowa): Social 
Indicators for Rural Development. Ames, Iowa: Department 
of Sociology and Anthropology, Iowa State University. 
Community Service Council of Metropolitan Indianapolis Social 
1973 Vulnerability in Indianapolis. Indianapolis, Ind.: 
Community Service Council of Metropolitan Indianapolis. 
Community Service Society of New York 
1970 New York City: A Problem Census and Social Report. New 
York: Community Service Society of New York. 
Garfield, R. H. 
1973 Socioeconomic Data Rank Ordered for South Dakota. Denver: 
Center for Social Research and Development. 
Governor's Office for Planning and Programming, State of Iowa 
1970 The Quality of Life in Iowa: An Economic and Social Report 
to the Governor. Des Moines, lA: Governor's Office for 
Planning and Programming, State of Iowa. 
Iowa Development Commission 
1972 1972 Statistical Profile of Iowa. Des Moines: Iowa 
Development Commission. 
Jones, M. V. and M. J. Flax 
1970 The Quality of Life in Metropolitan Washington, D.C.: Some 
Statistical Benchmarks. Washington, D.C.: The Urban 
Institute. 
Liu, B. C. 
1975 Quality of Life Indicators in the U.S. Metropolitan Areas, 
1970. Kansas City; Midwest Research Institute. 
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Table B.l (continued) 
McElroy, E. E. 
1972 Social Indicators for the Milwaukee Model Cities Area. 
Milwaukee: Citizen's Governmental Research Bureau of 
Mulwaukee, Inc. 
McNamara, P. H. 
1973 A Social Report for Metropolitan Albuquerque. Albuquerque: 
Albuquerque Urban Observatory. 
Management Systems Office 
1973 The Fresno Community Profile, 1973. Fresno, Calif.: City 
of Fresno. 
Ontell, R. 
1972 Toward a Social Report for the City of San Diego. San Diego: 
The Urban Observatory of San Diego. 
Perloff, H. S. 
1973 Prototype State of the Region Report for Los Angeles County. 
Los Angeles: University of California. 
Rulison, M. E. and C. L. Branch 
1971 Indicators of Social and Economic Well-Being in North Carolina. 
Research Triangle Park, N.C.: Research Triangle Institute. 
Singh, S. P., G. M. Telwar, R. Woodworth 
1973 Characteristics of Human Resources and the Changing Economic 
Structure of Ten Counties in West Tennessee. The School of 
Agriculture and Home Economics. Nashville: Tennessee State 
University. 
Sizer, L. M. and K. W. Hewitt 
1977 County Study Data Book. Morgantown, W.V.: Agricultural and 
Forestry Experiment Station, West Virginia University. 
Voland, M. E. and T. N. Hobgood 
1975 Social and Economic Indicators for Planning. Raleigh, N.C.: 
The North Carolina Agricultural Extension Service, North 
Carolina State University 
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Table B.2. Social indicator modeling articles used in content analysis 
Chames, A., W. W. Cooper, and G. Kozmetsky 
1973 "Measuring, monitoring, and modeling quality of life." 
Management Science 19 (June):1172-1188. 
Anderson, James G. 
1973 "Causal models and social indicators: Toward the develop­
ment of social systems models." American Sociological 
Review 38 (June):285-301. 
Donabedian, Avedis L. Leonard S. Rosenfeld, and Edward M. Southern 
1965 "Infant mortality and socioeconomic status in a metropolitan 
community," Public Health Reports 80:1083-1094. 
Ellis, J. M. 
1957 "Socioeconomic differentials in mortality from chronic 
diseases." Social Problems 5:30-36. 
Ever, Joseph 
1977 "Does unemployment cause death rate peak in each business 
cycle: Multifactor model of death rate change." Inter­
national Journal of Health Services 7 (4):625-662. 
Fear, Frank A. 
1977 Exploratory Social Indicator Model Building and Testing 
Using Multiple Indicators Within a Block-Recursive System: 
A Study of the Macrosociological Determinants of Health 
Status. Ames, lA.: Iowa State University. Unpublished 
Ph.D. dissertation. 
Felson, Marcus and Kenneth C. Land 
1977 "Social, demographic, and economic interrelationships with 
educational trends in the United States: 1947-74." A 
paper presented at the Annual National Meeting of the 
American Sociological Association, Chicago. 
Ganey, Rodney F. 
1978 "Social system analysis: An evaluation of the learning 
system paradigm." Ames, lA.: Iowa State University. 
Unpublished M.S. thesis. 
Click, Paul C. and Herman P. Miller 
1956 "Educational level and potential income." American Socio­
logical Review 21 (3):307-312. 
Goodman, John L. 
1978 "Causes and indicators of housing quality." Social Indi­
cators Research 5 (2):195-210. 
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Land, Kenneth C. and Marcus Felson 
1976 "A general framework for building dynamic macro social 
indicator models: Including an analysis of changes in 
crime rates and police expenditures." American Journal of 
Sociology 82 (3):565-605. 
Marshall, Christopher E. 
1978 Toward a Probablistic Model for Social Indicators: A Markov 
Chain Formalization and Regional Empirical Assessment. Ames, 
Iowa: Iowa State University. Unpublished Ph.D. disserta­
tion. 
Mercer, J. 
1975 "Metropolitan housing quality and an application of causal 
modeling." Geographic Analysis 7 (3):295-302. 
Miller, Michael K. 
1975 Health Status, Health Resources, and Consolidated Structural 
Parameters: Implications for Public Health Care Policy. 
University Station, Penn.: Pennsylvania State University. 
Unpublished Ph.D. dissertation. 
Pampel, Fred C., Kenneth C. Land, and Marcus Felson 
1977 "A social indicator model of changes in the occupational 
structure of the United States: 1947-1974." American 
Sociological Review 42 (6):951-964. 
Stockwell, Edward G. 
1963 "A critical examination of the relationship between socio­
economic status and mortality." American Journal of Public 
Health 53:956-964. 
Wambem, Dennis B. and Neil F. Piland 
1973 "Effects of improved housing on health in South Dos Pales, 
California." Health Services Reports 88:47-58. 
Willie, C. V. 
1959 "A research note on the changing association between infant 
mortality and socioeconomic status." Social Forces 37:221-
228.  
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Table C.l. Statistical data: Population distribution, population 
change, revenue from the federal government, and revenue 
from state government 
General revenue 
Population Population Federal from state 
density change outlays government, 
County 1970 1960-70 1967-68 1966-67 
thousands of dollars 
Adair 16.7 -1,406 7,180 744 
Adams 14.8 -1,146 5,590 431 
Allamakee 23.5 -1,014 6,831 1,229 
Appanoose 28.7 -1,008 11,414 1,295 
Audubon 21.4 -1,324 6,899 833 
Benton 31.9 -537 12,484 1,489 
Black Hawk 234.0 10,434 85,497 5,043 
Boone 46.2 -1,567 16,097 1,262 
Bremer 51.8 1,629 10,762 1,060 
Buchanan 38.3 -531 13,784 1,453 
Buena Vista 36.2 -496 11,514 1,214 
Butler 29.1 -514 10,183 1,247 
Calhoun 25.0 -1,631 12,824 1,065 
Carroll 39.9 -519 14,187 1,133 
Cass 30.4 -912 11,581 1,365 
Cedar 30.2 -136 7,578 1,290 
Cerro Gordo 85.6 -671 41,694 3,049 
Cherokee 30.1 -1,329 11,776 1,152 
Chickasaw 29.6 -65 9,150 915 
Clarke 17.7 -641 7,027 684 
Clay 32.4 -40 12,104 1,115 
Clayton 26.5 -1,356 10,013 1,542 
Clinton 81.9 1,689 27,701 3,224 
Crawford 26.7 547 13,138 1,894 
Dallas 43.7 1,962 15,227 980 
Davis 16.1 -992 7,669 1,346 
Decatur 18.4 -802 10,612 849 
Delaware 32.8 287 8,857 1,218 
Des Moines 115.2 2,377 125,833 2,435 
Dickinson 33.1 —9 8,669 902 
Dubuque 148.1 10,561 37,184 2,803 
Emmet 35.6 -862 11,149 1,099 
Fayette 36.9 -1,683 16,870 1,581 
Floyd 39.5 -1,242 15,297 1,168 
Franklin 22.6 -2,217 13,271 897 
Fremont 17.7 -1,000 13,355 800 
Greene 22.3 -1,663 15,396 832 
Grundy 28.2 -13 9,553 949 
Guthrie 20.5 -1,364 4,801 1,118 
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Table C.l (continued) 
General revenue 
Population Population Federal from state 
density change outlays government, 
County 1970 1960-70 1967-68 1966-67 
thousand of dollars 
Hamilton 31.9 -1,649 19,140 1,223 
Hancock 23.7 -1,098 18,400 958 
Hardin 38.8 -285 18,079 1,561 
Harrison 23.3 -1,360 15,867 1,140 
Henry 41.2 -73 12,650 1,025 
Howard 24.3 -1,292 6,322 843 
Humboldt 28.8 -637 10,375 844 
Ida 21.5 -986 8,599 764 
Iowa 26.4 -977 9,106 1,085 
Jackson 32.4 85 9,049 1,432 
Jasper 48.5 143 22,435 1,660 
Jefferson 36.2 —44 9,149 892 
Johnson 116.5 18,464 52,493 2,356 
Jones 34.0 -825 9,959 1,273 
Keokuk 24,1 -1,549 9,446 963 
Kossuth 23.4 -2,377 23,016 1,593 
Lee 81.6 -1,211 17,563 2,062 
Linn 227.6 26,314 150,064 6,373 
Louisa 26.5 392 7,114 653 
Lucas 23.4 -760 7,356 770 
Lyon 22.7 -1,128 20,909 999 
Madison 20.5 -737 8,257 936 
Mahaska 38.8 -1,425 12,143 1,370 
Marion 52.9 466 24,612 1,939 
Marshall 71.6 3,092 20,426 2,205 
Mills 26.5 -1,218 10,262 850 
Mitchell 28.1 -935 9,597 723 
Monona 17.3 -1,847 13,534 1,061 
Monroe 21.5 -1,106 5,907 701 
Montgomery 30.3 -1,686 10,517 785 
Muscatine 83.9 3,341 19,652 1,989 
O'Brien 30.5 -1,318 11,238 1,100 
Osceola 21.5 -1,509 9,066 522 
Page 34.6 -2,486 12,499 1,436 
Palo Alto 23.7 -1,447 13,763 1,145 
Plymouth 28.2 416 13,962 1,569 
Pocahontas 22.0 -1,441 14,432 800 
Polk 495.0 19,815 231,528 44,210 
Pottawattamie 90.3 3,889 77,204 3,980 
Poweshiek 31.9 -497 11,936 1,012 
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Table C.l (continued) 
General revenue 
Population Population Federal from state 
density change outlays government, 
County 1970 1960-70 1967-68 1966-67 
thousands of dollars 
Ringgold 11.8 -1,537 5,451 799 
Sac 26.9 -1,434 11,763 987 
Scott 314.3 23,620 63,339 6,253 
Shelby 26.5 -297 11,110 1,441 
Sioux 36.5 1,621 14,503 1,643 
Story 110.5 13,456 56,139 2,335 
Tama 28.0 -1,266 13,609 1,309 
Taylor 16.6 -1,498 7,032 839 
Union 31.9 -155 9,762 1,726 
Van Buren 17.7 -1,135 7,010 795 
Wapello 96.5 -3,977 24,778 2,672 
Warren 49.2 6,603 14,212 1,682 
Washington 33.4 -439 9,989 1,158 
Wayne 15.8 -1,395 7,562 778 
Webster 67.4 581 33,531 2,555 
Winnebago 32.4 -109 13,380 965 
Winneshiek 31.6 107 11,792 1,186 
Woodbury 118.3 -4,797 78,117 5,272 
Worth 22.5 -1,275 9,625 776 
Wright 30.0 -2,153 16,258 3,209 
Mean 49.525 685.162 21,195.343 1,600.273 
Standard 
deviation 64.819 5,130.200 31,299.846 1,563.296 
Table C.2. Statistical data: Direct general expenditure of local governments on education, health 
and hospitals, housing and urban renewal, public welfare, and police protection, 1966-67 
Direct general 
expenditure of 
local govern­
ments on 
education 
County 
Direct general Direct general Direct general Direct general 
expenditure of 
local govern­
ments on health 
and hospitals 
expenditure of 
local govern­
ments on hous­
ing and urban 
renewal 
expenditure of 
local govern­
ments on public 
welfare 
expenditure of 
local govern­
ments on police 
protection 
thousands of dollars 
Adair 1,323 223 0 31 37 
Adams 969 0 0 176 35 
Allamakee 3,130 226 0 130 61 
Appanoose 2,312 5 0 101 92 
Audubon 1,907 246 0 71 46 
Benton 3,833 6 0 134 97 
Black Hawk 16,236 1,139 3,256 701 1,232 
Boone 3,821 1,185 0 283 120 
Bremer 3,864 0 0 186 127 
Buchanan 3,045 485 5 144 92 
Buena Vista 3,757 633 0 114 126 
Butler 2,925 0 0 86 65 
Calhoon 3,247 11 0 92 70 
Carroll 1,902 23 0 128 98 
Cass 2,660 782 0 159 88 
Cedar 4,117 0 0 88 67 
Cerro Gordo 10,636 282 0 357 431 
Cherokee 2,905 21 0 117 72 
Chickasaw 2,468 7 0 72 58 
Clarke 1,030 36 0 36 30 
Clay 2,903 750 0 118 133 
Clayton 3,655 52 0 152 80 
Clinton 8,728 10 0 310 389 
Crawford 2,940 1,233 0 130 103 
Table C.2 (continued) 
Direct general Direct general Direct general Direct general 
expenditure of expenditure of expenditure of expenditure of 
local govern- local govern- local govern- local govern­
ments on health ments on hous- ments on public ments on police 
and hospitals ing and urban welfare protection 
renewal 
thousands of dollars 
Dallas 4,064 368 0 123 139 
Davis 1,195 1,651 0 79 34 
Decatur 1,597 262 0 81 33 
Delaware 2,787 512 0 103 69 
Des Moines 6,372 195 1 285 389 
Dickinson 2,183 572 0 175 72 
Dubuque 6,134 237 127 653 650 
Emmet 2,667 11 0 85 112 
Fayette 4,631 5 0 222 124 
Floyd 3,063 798 0 162 114 
Franklin 1,897 400 0 92 55 
Fremont 1,785 26 0 47 20 
Greene 2,126 701 0 101 60 
Grundy 2,551 349 0 30 54 
Guthrie 2,649 285 0 118 54 
Hamilton 4,112 599 0 153 127 
Hancock 2,772 271 0 107 49 
Hardin 5,430 1,132 0 213 132 
Harrison 2,533 0 0 86 65 
Henry 2,908 732 0 104 100 
Howard 2,502 25 0 102 55 
Humboldt 2,890 27 0 77 89 
Ida 1,601 37 0 25 45 
Iowa 3,056 300 0 151 55 
Direct general 
expenditure of 
local govern­
ments on 
education 
County 
Table C.2 (continued) 
Direct general 
expenditure of 
local govern­
ments on 
education 
Direct general 
expenditure of 
local govern­
ments on health 
and hospitals 
County 
Direct general 
expenditure of 
local govern­
ments on hous­
ing and urban 
renewal 
Direct general 
expenditure of 
local govern­
ments on public 
welfare 
Direct general 
expenditure of 
local govern­
ments on police 
protection 
thousands of dollars 
Jackson 2,626 1,429 0 162 128 
Jasper 5,579 1,050 0 293 196 
Jefferson 2,433 828 0 90 138 
Johnson 8,217 49 121 288 344 
Jones 3,244 9 0 145 75 
Keokuk 2,651 272 0 103 46 
Kossuth 3,031 35 0 150 85 
Lee 5,642 68 451 389 325 
Linn 24,839 263 2,068 438 1,534 
Louisa 2,114 0 0 101 45 
Lucas 1,342 345 0 103 70 
Lyon 3,671 25 0 80 59 
Madison 2,536 275 0 61 62 
Mahaska 2,755 958 0 208 105 
Marion 3,815 958 0 138 124 
Marshall 6,919 59 0 333 256 
Mills 1,896 25 0 102 64 
Mitchell 1,751 522 0 62 66 
Monona 2,064 23 0 261 79 
Monroe 1,134 419 0 101 51 
Montgomery 2,244 448 0 83 74 
Muscatine 4,820 1,033 0 140 205 
O'Brien 2,729 86 0 218 92 
Osceola 695 11 0 48 48 
Page 3,609 438 0 92 103 
Table C.2 (continued) 
Direct general 
expenditure of 
local govern­
ments on 
education 
Direct general 
expenditure of 
local govern, 
ments on health 
and hospitals 
County 
Direct general 
expenditure of 
local govern­
ments on hous­
ing and urban 
renewal 
Direct general 
expenditure of 
local govern­
ments on public 
welfare 
Direct general 
expenditure of 
local govern­
ments on police 
protection 
thousands of dollars 
Palo Alto 2,517 
Plymouth 3,419 
Pocahontas 2,020 
Polk 44,210 
Pottawattamie 12,695 
Pwoeshiek 2,590 
Ringgold 1,255 
Sac 2,552 
Scott 20,596 
Shelby 2,042 
Sioux 3,837 
Story 8,449 
Tama 3,818 
Taylor 1,854 
Union 2,513 
Van Buren 1,446 
Wapello 6,235 
Warren 3,890 
Washington 2,834 
Wayne 1,591 
Webster 7,798 
Winnebago 2,266 
Winneshiek 2,151 
765 0 
524 0 
32 0 
3,624 1,452 
606 29 
8 0 
270 0 
5 0 
660 0 
1,024 0 
407 0 
2,079 0 
10 0 
16 0 
1,255 0 
413 0 
395 29 
34 0 
458 2 
253 0 
12 0 
166 0 
7 0 
92 64 
122 109 
73 63 
1,542 3,574 
844 625 
14 101 
65 18 
83 59 
555 1,122 
72 89 
278 103 
223 340 
151 94 
79 48 
72 78 
108 29 
388 284 
67 118 
142 70 
62 27 
388 284 
109 56 
166 98 
Table C.2 (continued) 
County 
Direct general 
expenditure of 
local govern­
ments on 
education 
Direct general 
expenditure of 
local govern­
ments on health 
and hospitals 
Direct general 
expenditure of 
local govern­
ments on hous­
ing and urban 
renewal 
Direct general 
expenditure of 
local govern­
ments on public 
welfare 
Direct general 
expenditure of 
local govern­
ments on police 
protection 
thousands of dollars 
Woodbury 
Worth 
Wright 
12,655 
2,217 
3,209 
1,481 
6 
367 
560 
0 
0 
941 
130 
42 
1,078 
33 
105 
Mean 4351.859 411.505 81.828 184.717 196.848 
Standard 
deviation 5512.449 544.425 414.939 212,170 425.411 
Table C.3. Statistical data: Full-time equivalent personnel employed by local governments in 
education, health and hospitals, housing and urban renewal, public welfare, and 
police protection, 1966-67 
County 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in 
education 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in health 
and hospitals 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in hous­
ing and urban 
renewal 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in public 
welfare 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in police 
protection 
Adair 192 40 0 1 7 
Adams 119 0 0 6 5 
Allamakee 308 25 0 18 11 
Appanoose 359 2 0 2 15 
Audubon 209 41 0 4 8 
Benton 435 41 0 4 8 
Black Hawk 1,665 173 18 19 165 
Boone 421 183 0 23 25 
Bremer 490 0 0 13 21 
Buchanan 353 97 0 12 18 
Buena Vista 380 132 0 2 19 
Butler 435 7 0 11 12 
Calhoun 859 7 0 30 61 
Carroll 359 123 0 6 15 
Cass 529 55 0 7 23 
Cedar 163 174 0 6 6 
Cerro Gordo 198 53 0 10 5 
Cherokee 309 91 0 4 13 
Chickasaw 716 13 0 25 57 
Clarke 280 71 0 8 17 
Clay 314 44 0 3 8 
Clayton 650 185 0 13 25 
Clinton 355 1 0 4 11 
Table C.3 (continued) 
Full-time Full-time Full-time Full-time Full-time 
equivalent equivalent equivalent equivalent equivalent 
personnel personnel personnel personnel personnel 
employed by employed by employed by employed by employed by 
local govern­ local govern­ local govern­ local govern­ local govern­
ments in ments in health ments in hous­ ments in public ments in police 
County education and hospitals ing and urban 
renewal 
welfare protection 
Crawford 332 102 0 11 17 
Dallas 251 1 0 11 8 
Davis 290 1 0 4 16 
Decatur 194 1 0 0 10 
Delaware 361 44 0 8 9 
Des Moines 310 140 0 6 31 
Dickinson 619 158 0 23 35 
Dubuque 242 58 0 0 9 
Emmet 339 199 0 9 18 
Fayette 411 2 0 16 24 
Floyd 750 3 0 45 35 
Franklin 248 0 0 4 10 
Fremont 171 78 0 11 12 
Greene 272 1 0 6 11 
Grundy 140 75 0 8 9 
Guthrie 245 61 0 4 15 
Hamilton 557 170 0 12 38 
Hancock 314 170 0 0 13 
Hardin 2,121 15 4 109 166 
Harrison 261 131 0 6 13 
Henry 431 83 0 8 18 
Howard 894 371 0 15 51 
Humboldt 383 2 0 14 13 
Ida 210 0 0 10 10 
Table C.3 (continued) 
County 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in 
education 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in health 
and hospitals 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in hous­
ing and urban 
renewal 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in public 
welfare 
Full-time 
equivalent 
personnel 
employed by 
local govern­
ments in police 
protection 
Iowa 304 130 0 5 15 
Jackson 185 92 0 6 6 
Jasper 763 44 4 22 46 
Jefferson 391 138 0 6 20 
Johnson 374 0 0 6 10 
Jones 375 0 0 16 14 
Keokuk 221 2 2 2 20 
Kossuth 350 120 0 6 15 
Lee 412 0 0 10 11 
Linn 1,163 3 0 14 67 
Louisa 352 0 0 1 14 
Lucas 213 0 0 4 11 
Lyon 174 65 0 0 6 
Madison 784 16 0 79 90 
Mahaska 305 1 0 1 17 
Marion 482 0 0 39 23 
Marshall 320 152 2 11 25 
Mills 225 60 0 0 16 
Mitchell 222 0 0 5 9 
Monona 293 175 0 1 12 
Monroe 280 40 0 3 13 
Montgomery 325 49 0 11 12 
Muscatine 451 124 0 10 18 
O'Brien 244 118 0 6 18 
Osceola 792 3 6 19 74 
Table C.3 (continued) 
Full-time Full-time Full-time Full-time Full-time 
equivalent equivalent equivalent equivalent equivalent 
personnel personnel personnel personnel personnel 
employed by employed by employed by employed by employed by 
local govern­ local govern­ local govern­ local govern­ local govern­
ments in ments in health ments in hous­ ments in public ments in police 
County education and hospitals ing and urban 
renewal 
welfare protection 
Page 371 5 0 10 17 
Paol Alto 366 45 0 10 13 
Plymouth 417 1 0 7 16 
Pocahontas 605 4 0 31 56 
Polk 2,477 24 12 17 207 
Pottawattamie 235 0 0 11 8 
Poweshiek 173 70 0 14 8 
Ringgold 264 1 0 0 7 
Sac 317 9 0 11 16 
Scott 82 0 0 2 11 
Shelby 355 103 0 8 24 
Sioux 301 120 0 2 9 
Story 445 0 0 18 22 
Tama 228 0 0 7 11 
Taylor 4,551 511 26 110 394 
Unior 1,514 3 3 10 112 
Van Bur en 310 1 0 10 15 
Wapello 176 37 0 0 4 
Warren 438 0 0 2 16 
Washington 348 67 0 14 13 
Wayne 165 48 0 2 4 
Webster 772 2 0 35 41 
Winnebago 318 3 0 12 7 
Winneshiek 254 1 0 17 15 
Table C.3 (continued) 
Full-time Full-time Full-time Full-time Full-time 
equivalent equivalent equivalent equivalent equivalent 
personnel personnel personnel personnel personnel 
employed by employed by employed by employed by employed by 
local govern­ local govern­ local govern­ local govern­ local govern­
ments in ments in health ments in hous­ ments in public ments in police 
County education and hospitals ing and urban welfare protection 
renewal 
Woodbury 1,638 40 13 37 148 
Worth 250 1 0 2 6 
Wright 362 57 0 0 21 
Mean 486.626 57.566 0.919 12.737 29.889 
S tandard 
51.046 deviation 567.718 80.552 3.664 17.968 
Table C.4. Statistical data measuring institutional performance 
County 
Number of employed 
persons in white 
collar occupations 
-1970-
Number of civilian 
labor force 
unemployed 
Number of persons 
25 years old and 
over with 4 years 
of college or more 
Median school 
years completed 
for persons 25 
years old and 
over 
Adair 1,025 67 398 12.2 
Adams 752 40 244 12.1 
Allamakee 1,613 180 373 11.9 
Appanoose 1,941 330 485 11.4 
Audubon 1,040 75 238 11.1 
Benton 2,658 180 717 12.1 
Black Hawk 23,274 3,240 6,715 12.3 
Boone 3,699 356 964 12.2 
Bremer 3,451 310 1,063 12.2 
Buchanan 2,219 388 699 12.2 
Buena Vista 3,123 300 1,027 12.3 
Butler 1,727 213 456 11.8 
Calhoun 1,889 197 627 12.2 
Carroll 3,027 273 739 11.6 
Cass 2,708 130 866 12.2 
Cedar 2,069 114 695 12.2 
Cerro Gordo 9,020 765 2,680 12.3 
Cherokee 2,479 124 766 12.3 
Chickasaw 1,602 231 333 12.0 
Clarke 866 76 204 12.1 
Clay 2,973 180 927 12.3 
Clayton 1,960 283 468 11.2 
Clinton 8,753 667 2,456 12.2 
Crawford 2,300 175 602 12.0 
Dallas 4,334 149 1,017 12.3 
Davis 869 137 281 11.7 
Decatur 1,225 249 422 12.0 
Table C.4 (continued) 
County 
Number of employed 
persons in white 
collar occupations 
Delaware 
Des Moines 
Dickinson 
Dubuque 
Emmet 
Fayette 
Floyd 
Franklin 
Fremont 
Greene 
Grundy 
Guthrie 
Hamilton 
Hancock 
Hardin 
Harrison 
Henry 
Howard 
Humboldt 
Ida 
Iowa 
Jackson 
Jasper 
Jefferson 
Johnson 
Jones 
1,949 
8,178 
1,816 
14,225 
1,942 
3,601 
2,615 
1,590 
1,256 
1,614 
1,701 
1,398 
2,751 
1,491 
3,426 
1,927 
3,112 
1,314 
1,847 
1,189 
2,027 
2,345 
5,614 
2,455 
17,945 
2,401 
Number of civilian 
labor force 
unemployed 
Number of persons 
25 years old and 
over with 4 years 
of college or more 
Median school 
years completed 
for persons 25 
years old and 
over 
123 522 12.1 
1,053 2,042 12.2 
184 532 12.3 
926 4,422 12.1 
277 495 12.2 
359 960 12.1 
439 833 12.2 
186 435 12.1 
93 427 12.2 
134 534 12.2 
107 543 12.2 
151 340 12.0 
310 776 12.3 
125 380 12.2 
207 986 12.2 
160 407 12.0 
334 1,086 12.2 
195 189 11.5 
100 522 12.3 
49 319 12.1 
90 504 12.1 
177 539 11.8 
440 1,454 12.2 
207 902 122 
796 9,778 12.9 
202 688 12.1 
Table C.4 (continued) 
Number of employed 
persons In white 
County collar occupations 
Keokuk 1,559 
Kossuth 2,810 
Lee 6,542 
Linn 32,921 
Louisa 1,336 
Lucas 1,404 
Lyon 1,433 
Madison 1,525 
Mahaska 3,192 
Marion 3,740 
Marshall 6,682 
Mills 1,458 
Mitchell 1,455 
Monona 1,518 
Monroe 1,045 
Montgomery 1,777 
Muscatine 5,799 
O'Brien 2,253 
Osceola 913 
Page 2,921 
Palo Alto 1,580 
Plymouth 2,933 
Pocahontas 1,436 
Polk 71,170 
Pottawattamie 14,093 
Poweshiek 3,086 
Ringgold 719 
Number of civilian 
labor force 
unemployed 
Numb_i. of persons 
25 years old and 
over with 4 years 
of college or more 
Median school 
years completed 
for persons 25 
years old and 
over 
199 498 12.2 
224 776 12.2 
1,088 1,740 12.1 
2,760 10,052 12.4 
124 428 12.3 
106 302 12.1 
114 444 10.4 
63 335 12.2 
258 952 12.1 
162 1,066 11.7 
404 1,906 12.3 
26 395 12.2 
133 430 12.1 
172 429 12.1 
179 305 12.0 
130 523 12.2 
548 1,760 12.1 
145 711 12.1 
95 172 10.6 
172 888 12.2 
170 487 12.2 
203 1,041 12.1 
79 485 12.4 
3,524 19,656 12.4 
1,070 2,545 12.1 
150 1,216 12.3 
56 175 12.1 
Table C.4 (continued) 
Median school 
Number of persons years completed 
Number of employed Number of civilian 25 years old and for persons 25 
persons in white labor force over with 4 years years old and 
County collar occupations unemployed of college or more over 
Sac 1,824 152 630 12.1 
Scott 26,895 2,287 7,950 12.2 
Shelby 1,813 88 513 12.2 
Sioux 3,237 234 999 10.0 
Story 15,061 917 7,666 12.8 
Tama 2,345 139 526 12.1 
Taylor 904 71 301 12.1 
Union 2,114 104 506 12.2 
Van Buren 861 129 292 12.1 
Wapello 6,345 1,538 1,441 12.0 
Warren 4, 826 219 1,265 12.4 
Washington 2,473 393 780 12.2 
Wayne 1,010 87 277 12.1 
Webster 8,199 737 2,184 12.3 
Winnebago 1,849 149 569 12.2 
Winneshiek 2,979 269 965 11.5 
Woodbury 19,069 737 5,507 12.2 
Worth 1,001 41 271 12.1 
Wright 2,294 75 683 12.2 
Mean 4712.545 379.525 1415.343 12.067 
Standard 
deviation 8700.631 601.975 2631.880 0.400 
Table C.4 (continued) 
Number of deaths 
Number of due to major 
infant cardiovascular 
County deaths diseases 
Adair 0 73 
Adams 3 54 
Allamakee 11 99 
Appanoose 1 132 
Audubon 2 66 
Benton 3 126 
Black Hawk 42 638 
Boone 7 177 
Bremer 6 125 
Buchanan 8 127 
Buena Vista 11 129 
Butler 6 118 
Calhoun 4 117 
Carroll 8 150 
Cass 2 135 
Cedar 4 109 
Cerro Gordo 20 290 
Cherokee 6 103 
Chickasaw 8 107 
Clarke 1 65 
Clay 5 108 
Clayton 4 148 
Clinton 28 315 
Crawford 3 119 
Dallis 11 158 
Davis 3 71 
Decatur 3 71 
Delaware 4 123 
Number of year-
Number of occupied round housing 
housing units units lacking all 
defined as over- or some plumbing 
crowded facilities 
116 429 
87 300 
319 666 
320 1,333 
129 282 
343 580 
3,182 1,612 
306 684 
267 326 
448 571 
253 278 
244 493 
165 431 
552 371 
173 403 
209 326 
842 889 
271 339 
345 528 
103 425 
244 391 
368 941 
1,019 833 
318 555 
403 468 
160 525 
142 751 
464 450 
Table C.4 (continued) 
County 
Number of 
infant 
deaths 
Number of deaths 
due to major 
cardiovas cular 
diseases 
Number of occupied 
housing units 
defined as over­
crowded 
Number of year-
round housing 
units lacking all 
or some plumbing 
facilities 
Des Moines 11 310 900 1,088 
Dickinson 0 88 192 279 
Dubuque 39 507 2,852 1,255 
Emmet 2 81 275 197 
Fayette 8 182 454 679 
Floyd 7 136 303 371 
Franklin 3 85 117 292 
Fremont 4 80 162 359 
Greene 3 114 159 253 
Grundy 1 57 141 203 
Guthrie 1 89 181 497 
Hamilton 6 131 216 278 
Hancock 5 62 194 234 
Hardin 6 154 276 497 
Harrison 1 136 298 528 
Henry l2 122 214 673 
Howard 2 101 203 436 
Humboldt 3 86 181 256 
Ida 2 64 103 121 
Iowa 3 93 229 300 
Jackson 5 138 505 617 
Jasper 11 233 599 813 
Jefferson 7 102 209 574 
Johnson 28 174 1,314 1,449 
Jones 6 122 358 456 
Keokuk 1 101 202 736 
Kossuth 6 111 438 391 
Lee 11 
Table C.4 (continued) 
Number of year-
Number of deaths Number of occupied round housing 
Number of due to major housing units units lacking all 
infant cardiovas cular defined as over­ or some plumbing 
County deaths diseases crowded facilities 
Linn 56 698 3,166 2,434 
Louisa 2 65 207 380 
Lucas 2 94 142 606 
Lyon 1 60 211 416 
Madison 0 87 183 523 
Mahaska 6 202 292 735 
Marion 4 169 412 867 
Marshall 12 223 641 782 
Mills 2 71 156 289 
Mitchell 3 96 237 389 
Monona 3 97 203 535 
Monroe 7 74 192 644 
Montgomery 1 123 107 240 
Muscatine 16 227 808 908 
O'Brien 7 117 210 318 
Osceola 3 50 134 281 
Page 4 144 204 565 
Palo Alto 5 94 254 482 
Plymouth 11 121 468 362 
Pocahontas 4 70 191 326 
Polk 115 1,493 5,600 3,663 
Pottawattamie 36 425 2,465 1,201 
Poweshiek 3 148 224 449 
Ringgold 4 52 81 550 
Sac 3 107 213 337 
Scott 63 676 3,388 2,268 
Shelby 5 96 308 266 
Table C.4 (continued) 
Number of year-
Number of deaths Number of occupied round housing 
Number of due to major housing units units lacking all 
infant cardiovascular defined as over­ or some plumbing 
County deaths diseases crowded facilities 
Sioux 5 140 463 533 
Story 16 205 705 759 
Tama k 132 344 567 
Taylor 1 97 99 490 
Union 3 86 136 715 
Van Buren 13 311 937 1,646 
Wapello 10 129 554 534 
Warren 1 127 278 515 
Washington 0 96 124 603 
Wayne 14 236 986 1,184 
Webster 6 93 143 316 
Winnebago 7 117 439 847 
Winneshiek 43 633 2,206 1,865 
Woodbury 4 58 107 281 
Worth 3 128 201 299 
Wright 
Mean 9.172 167.515 531.131 641.465 
Standard 
deviation 15.571 186.495 839.548 516.638 
Table C.4 (continued) 
Number of families 
with income less 
than poverty 
County level, 1969 
Adair 286 
Adams 297 
Allamakee 570 
Appanoose 711 
Audubon 385 
Benton 473 
Black Hawk 2,348 
Boone 543 
Bremer 552 
Buchanan 664 
Buena Vista 480 
Butler 522 
Calhoun 436 
Carroll 578 
Cass 454 
Cedar 390 
Cerro Gordo 981 
Cherokee 299 
Chickasaw 494 
Clarke 289 
Clay 444 
Clayton 773 
Clinton 953 
Crawford 520 
Dallas 593 
Davis 346 
Number of Number of 
Median family reported reported 
income violent property 
1969 crimes, 1976 crimes, 1976 
7,694 3 127 
7,020 9 121 
6,697 16 263 
6,394 2 532 
6,567 0 148 
8,447 10 346 
10,054 326 7,450 
8,412 19 874 
8,893 5 246 
8,068 19 458 
8,794 9 530 
7,666 5 183 
7,741 1 262 
7,973 13 456 
7,454 6 439 
8,820 3 220 
9,185 51 3,690 
8,521 7 335 
7,701 10 243 
7,224 1 186 
8,624 5 763 
7,120 4 167 
9,661 54 2,201 
7,832 2 191 
8,247 30 781 
6,980 5 173 
Table C.4 (continued) 
Number of families 
with income less 
than poverty 
County level, 1969 
Decatur 475 
Delaware 661 
Des Moines 811 
Dickinson 380 
Dubuque 1,528 
Emmet 411 
Fayette 869 
Floyd 509 
Franklin 358 
Fremont 299 
Greene 389 
Grundy 228 
Guthrie 330 
Hamilton 437 
Hancock 315 
Hardin 507 
Harrison 502 
Henry 347 
Howard 488 
Humboldt 316 
Ida 185 
Iowa 448 
Jackson 645 
Jasper 730 
Jefferson 373 
Johnson 1,218 
Jones 545 
Number of Number of 
Median family reported reported 
income violent property 
1969 crimes, 1976 crimes, 1976 
5,690 1 233 
7,820 1 133 
9,636 90 1,956 
7,964 12 418 
10,168 91 3,979 
8,414 5 348 
7,790 18 438 
8,276 4 97 
7,593 7 206 
7,805 4 190 
8,619 5 407 
8,413 1 106 
7,362 0 154 
8,333 4 570 
7,740 22 316 
8,718 18 425 
7,449 3 343 
9,128 2 306 
7,203 5 117 
8,268 5 266 
8,847 1 127 
7,689 2 236 
8,216 4 336 
9,361 28 1,240 
8,458 2 347 
9,745 114 3,566 
8,081 1 339 
Table C.4 (continued) 
Number of families Number of Number of 
with income less Median family reported reported 
than poverty income violent property 
County level, 1969 1969 crimes, 1976' crimes, 1976 
Keokuk 559 7,140 2 206 
Kossuth 681 7,877 6 507 
Lee 927 8,956 30 1,923 
Linn 2,346 10,721 456 11,255 
Louisa 276 8,668 10 387 
Lucas 416 7,217 8 177 
Lyon 375 7,301 1 76 
Madison 419 7,712 2 141 
Mahaska 858 7,488 12 860 
Marion 715 8,267 13 676 
Marshall 682 9,669 55 1,782 
Mills 233 8.918 12 399 
Mitchell 321 7,601 3 221 
Monona 403 6,975 2 95 
Monroe 380 7,343 14 229 
Montgomery 362 8,188 4 472 
Muscatine 611 9,729 36 1,480 
O'Brien 458 7,586 13 252 
Osceola 280 7,431 0 93 
Page 507 7,685 7 532 
Palo Alto 453 7,722 10 262 
Plymouth 663 8,187 0 349 
Pocahontas 326 7,686 2 142 
Polk 4,463 10,682 964 19,323 
Pottawattamie 1,751 9,356 222 6,122 
Poweshiek 423 8,487 17 445 
Ringgold 268 6,602 0 120 
Sac 412 7,912 7 225 
Scott 2,492 10,775 437 291 
Table C.4 (continued) 
Number of families Number of Number of 
with income less Median family reported reported 
than poverty income violent property 
County level, 1969 1969 crimes, 1976 crimes, 1976 
Shelby 423 8,010 7 291 
Sioux 847 7,638 6 181 
Story 993 9,687 46 2,533 
Tama 562 8,047 8 427 
Taylor 479 6,005 6 92 
Union 457 7,167 5 485 
Van Buren 430 6,011 1 61 
Wapello 1,092 8,511 27 1,410 
Warren 463 9,958 25 749 
Washington 368 8,776 21 372 
Wayne 437 6,024 1 121 
Webster 947 9,136 18 2,322 
Winnebago 195 8,575 18 361 
Winneshiek 526 7,762 6 303 
Woodbury 2,369 9,035 158 5,668 
Worth 214 8,505 11 176 
Wright 409 9,061 13 365 
Mean 646.020 8175.404 38.253 1134.485 
Standard 
deviation 594.019 1044.844 120.185 2606.544 
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Table D.l. Listing of indicators Tables D.2 and D.3 
Indicator 
number Indicator name 
Population density, 1970 
Xg Population change, 1960-70 
Federal outlays, 1967-68 (in thousands of dollars) 
X^ General revenue from state governments, 1966-67 
(in thousands of dollars) 
X^ Direct general expenditure of local governments on 
education, 1966-67 (in thousands of dollars) 
Xg Direct general expenditure of local governments on 
health and hospitals, 1966-67 (in thousands of dollars) 
Xy Direct general expenditure of local governments on 
housing and urban renewal, 1966-67 (in thousands of 
dollars) 
Xg Direct general expenditure of local governments.on 
public welfare, 1966-67 (in thousands of dollars) 
Xg Direct general expenditure of local governments on 
police protection, 1966-67 (in thousands of dollars) 
X^Q Full-time equivalent personnel employed by local 
governments in education, 1966-67 
X^^ Full-time equivalent personnel employed by local 
governments in health and hospitals, 1966-67 
X^2 Full-time equivalent personnel employed by local 
governments in housing and urban renewal, 1966-67 
X^2 Full-time equivalent personnel employed by local 
governments in public welfare, 1966-67 
X^^ Full-time equivalent personnel employed by local 
governments in police protection, 1966-67 
X^- Number of employed persons in white collar occupations, 
" 1970 
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Table D.l (continued) 
Indicator 
number Indicator name 
Number of civilian labor force unemployed, 1970 
X.^ Number of persons 25 years old and over with 4 years 
of college or more, 1970 
X o Median school years completed for persons 25 years old 
and over, 1970 
X^g Number of infant deaths, 1970 
X„^ Number of deaths due to major cardiovascular diseases, 
1970 
X_^ Number of occupied housing units defined as overcrowded, 
1970 
X 2 Number of year-round housing units lacking all or some 
plumbing facilities, 1970 
X„„ Number of families with income less than poverty level, 
1969 
X^^ Median family income, 1969 
X^^ Number of reported violent crimes, 1976 
Xgg Number of reported property crimes, 1976 
Table D.2. Zero-order correlations among indicators 
Indicators X„ X, X. 
"l 
1.0000 
0.8113 1.0000 
0.8918 0.7123 1.0000 
0.9562 0.7160 0.9132 1.0000 
S 
0.9587 0.7615 0.9237 0.9817 1.0000 
0.3258 0.1742 0.3520 0.3736 0.3715 1.0000 
4 
0.8539 0.5445 0.8253 0.9065 0.8719 0.3461 
0.0059 -0.0430 0.0383 0.0421 0.0578 0.7440 
S 
0.9544 0.7021 0.9236 0.9741 0.9742 0.4037 
"lO 
0.3361 0.1596 0.3573 0.3745 0.3675 0.9840 
0.6419 0.5366 0.6436 0.6285 0.6475 0.3758 
^12 0.3610 0.1375 0.3477 0.3875 0.3620 0.9694 
Xi3 0.5404 0.3251 0.5129 0.5827 0.5438 0.3190 
^14 -0.0620 -0.1126 -0.0543 -0.0715 -0.0746 0.4297 
^15 0.9692 0.7873 0.9281 0.9715 0.9803 0.3720 
^16 0.9329 0.7668 0.8604 0.8941 0.9031 0.3146 
^17 0.9360 0.8455 0.8901 0.9148 0.9323 0.3420 
^18 0.2110 0.2496 0.2032 0.1731 0.2052 0.0781 
^19 0.9608 0.7761 0.8838 0.9668 0.9606 0.3294 
^20 0.9599 0.6867 0.9053 0.9790 0.9620 0.3790 
^21 0.9545 0.7788 0.8773 0.9504 0.9346 0.3179 
^22 0.8966 0.7111 0.8439 0.9137 0.8911 0.3204 
^23 0.9426 0.7182 0.8844 0.9707 0.9491 0.3749 
^24 0.6538 0.6383 0.5848 0.5957 0.6206 0.0370 
^25 0.9565 0.7651 0.9086 0.9535 0.9695 0.3681 
%26 0.9637 0.7850 0.9264 0.9743 0.9841 0.3554 
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X. X„ 10 11 X 12 13 
1.0000 
0.0632 1.0000 
0.8916 0.0408 1.0000 
0.3568 0.7443 0.4103 1.0000 
0.5550 0.0529 0.6752 0.3974 1.0000 
0.4214 0.5314 0.4250 0.9075 0,5092 1. 0000 
0.5412 0.0919 0.5945 0.3187 0.3211 0. ,3076 1.0000 
-0.0361 0.2519 -0.0560 0.4341 0.0518 0. ,4336 -0.0367 
0.8776 0.0306 0.9849 0.3714 0.6423 0. ,3783 0.5850 
0.8069 0.0032 0.8826 0.3241 0.7965 0. 3808 0.4525 
0.8102 0.0247 0.9255 0.3363 0.6117 0. 3440 0.5651 
0.1382 0.0857 0.1804 0.0735 0.1309 0. 0302 0.1846 
0.9014 0.0075 0.9592 0.3326 0.6066 0. 3596 0.5303 
0.9299 0.0482 0.9768 0.3855 0.6503 0. 4154 0.5664 
0.9135 0.0055 0.9380 0.3287 0.6740 0. 3785 0.4834 
0.8448 0.0328 0.8817 0.3202 0.5877 0. 3407 0.4629 
0.9301 0.0521 0.9491 0.3821 0.6589 0. 4274 0.5429 
0.5457 -0.0336 0.5574 0.0237 0.3847 0. 0518 0.2707 
0.8372 0.0167 0.9764 0.3776 0.6607 0. 3820 0.5494 
0.8851 0.0182 0.9785 0.3596 0.6755 0. 3760 0.5380 
Table D.2 (continued) 
Variable ^15 ^16 \l ^18 ^19 
^1 
^2 
S 
^4 
S 
^6 
^7 
^8 
S 
^10 
^11 
1^2 
^13 
1^4 
^15 
1^6 
^17 
^18 
1^9 
^20 
^21 
X22 
^23 
^24 
^25 
^26 
1.0000 
-0.0848 1.0000 
-0.0288 0.8904 1.0000 
-0.1006 0.9730 0.8556 1. ,0000 
-0.1061 0.2258 0.1934 0. 2789 1. GOGO 
-0.1047 0.9689 0.8832 0. 9284 0. 2101 1. 0000 
-0.0496 0.9637 0.9030 G. 8972 0. 1783 0, 9660 
-0.0679 0.9428 0.9189 G. 8943 0. 1679 0. 9722 
-0.1064 0.8953 0.8807 G. 8633 0. 1214 G. 8929 
-0.0588 0.9512 0.9044 0.  9059 0. 1347 G. 9615 
-0.1151 0.6075 0.6157 0.  6186 0. 4068 0. 6307 
-0.0665 0.9723 0.8843 G. 9142 0. 1788 0. 9501 
-0.0856 0.9832 0.9123 G. 9372 0. 2164 0. 9743 
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X, 20 X, 21 22 23 24 25 26 
1.0000 
0.9648 
0.9137 
0.9746 
0.6057 
0.9442 
0.9681 
1.0000 
0.9020 
0.9696 
0.6363 
0.9286 
0.9634 
1.0000 
0.9317 
0.4851 
0.8651 
0.9028 
1.0000 
0.5547 
0.9251 
0.9585 
1.0000 
0.5381 
0.6058 
1.0000 
0.9784 1.0000 
Table D.3. First-order portial correlation coefficients controlling 
for total population size, 1970 
Indicators 
X, 
Xr 
Xr 
^8 
X. 
X 
X 
X 
10 
'll 
'l2 
13 
^14 
15 
X 
X, 
X 
16 
17 
^18 
^19 
50 
51 
52 
53 
24 
S5 
26 
1.0000 
0.2498 
-0.1026 
-0.0045 
0.0596 
-0.0928 
-0.3065 
-0.0973 
0.0769 
-0.0541 
-0.1444 
-0.0640 
0.0647 
0.0555 
0.1939 
0.3469 
0.1299 
0.0486 
0.0608 
0.0830 
-0.0273 
0.0581 
-0.2112 
0.1093 
0.3184 
-0.0069 
1.0000 
-0.1010 1.0000 
-0.5460 0.1191 1.0000 
-0.1642 0.2581 0.5435 1 .0000 
-0.1905 0.0726 0.1476 0 .1356 1.0000 
-0.6853 -0.0528 0.24.0 -0 .1600 0.0671 
-0.1081 0.0330 0.0748 0 .1525 0.7850 
-0.5470 0.2871 0.4357 0 .4406 0.2818 
-0.2202 0.0809 0.1395 0 .1017 0.9817 
-0.0152 0.0535 -0.2678 -0 .1345 0.1974 
-0.3017 -0.0159 0.0654 -0 .0715 0.8495 
-0.2108 0.0409 0.3102 0, .0784 0.0784 
-0.0867 0.0407 0.0140 -0. 0017 0.4894 
0.0098 0.2880 0.1643 0. 4351 0.1519 
0.1217 0.0382 -0.1869 -0. ,0615 -0.0361 
0.4661 0.1137 -0.2594 0. ,0272 0.0223 
0.1451 0.0358 -0.1451 0. ,0195 0.0060 
-0.0613 -0.2993 0.1234 -0. 0317 -0.0978 
-0.7857 0.0188 0.4729 0. 0556 0.1764 
-0.0187 -0.3326 -0.2269 -0. 6048 -0.1469 
-0.0708 0.0081 0.2302 -0. 0447 0.0057 
-0.4590 -0.1901 0.32202 -0. 1596 0.1483 
0.2593 -0.0551 -0.2815 -0. 1150 -0.2720 
-0.004 0.2118 0.2271 0. 5155 0.1109 
-0,0296 0.2523 0.2076 0. 5270 0.0450 
2 7 0  
X, x^ X 10 X 11 12 13 
1.0000 
0.0892 
0.1143 
0.0882 
-0.1947 
0.1901 
0.1434 
0.0762 
-0.1894 
-0.1922 
-0.3643 
-0.1139 
0.1689 
0.5159 
0.3258 
0.1092 
0.5132 
-0.1331 
-0.2579 
-0.1156 
1.0000 
0.0608 
0.7861 
0.0465 
0.5640 
0.0915 
0.2549 
0.0193 
-0.0601 
-0.0055 
0.0818 
-0.1040 
0.1047 
-0,1071 
0.0184 
0.1148 
-0.0681 
-0.0357 
-0.0585 
1.0000 
0.3016 
0.0705 
0.2477 
0.3517 
0.0790 
0.6054 
-0.2345 
0.0036 
-0.0896 
0.0680 
0.4955 
-0.3422 
-0.0862 
-0.0307 
-0.4484 
0.6518 
0.4650 
1.0000 
0.2267 
0.8933 
0.1605 
0.4948 
0.1322 
-0.0156 
-0.0055 
0.0004 
-0.0932 
0.1980 
-0.1033 
-0.0122 
0.1721 
-0.2933 
0.1383 
0.0568 
1.0000 
0.3671 
-0.0777 
0.1417 
-0.2371 
0.6003 
-0.1552 
-0.0128 
-0.4481 
0.1170 
0.0467 
-0.1156 
-0.0371 
-0.1064 
0.0326 
0.0239 
1.0000 
0.1290 
0.5024 
0.0040 
0.0743 
-0.0693 
-0.0537 
-0.0944 
0.2168 
0.0177 
-0.0245 
0.2658 
-0.2822 
0.0548 
-0.0163 
1.0000 
0.0052 
0.3613 
-0.1565 
0.1925 
0.0891 
-0.0092 
0.2125 
-0.2752 
-0.0927 
0.0782 
-0.1287 
0.1252 
0.0234 
Table D.3 (continued) 
Indicators X 
14 15 16 17 X 18 X 19 
X, 
X, 
X, 
Xr 
X 
X 
10 
'il 
^12 
13 
'l4 
15 
1^6 
17 
18 
'l9 
^20 
'21 
^22 
4 3 
""24 
^5 
^26 
1.0000 
-0.0599 1, .0000 
0.1108 -0. ,3643 1, .0000 
-0.0918 0. 6949 -0. 2110 1.0000 
-0.0928 0. 1405 0. ,0079 0.2735 1.0000 
-0.1601 0. 0322 -0. ,3743 -0.0727 0.0445 1.0000 
0.1240 -0. 0632 -0. 0659 -0.5367 -0.1180 0.1058 
0.0314 -0. 6563 0. 1506 -0.5669 -0.1684 0.2795 
-0.0915 -0. 0734 0. 2240 -0.0345 -0.1666 -0.0500 
0.0702 -0. 2975 -0. 0009 -0.3127 -0.3093 0.0796 
-0.0868 -0. 2706 0. 0422 -0.0010 0.3674 -0.0614 
0.0227 0. 5498 -0. 0515 0.0238 -0.0681 0.1401 
-0.0683 0. 3681 -0. 0496 -0.0213 0.0872 0.1552 
272 
20 21 
X 22 X 23 X 24 X 25 26 
1.0000 . 
0.1343 1.0000 
0.2313 0.0918 1.0000 
0.4213 0.3144 0.4539 1.0000 
•0.2142 -0.0098 -0.3557 -0.4905 1.0000 
0.0623 -0.2040 -0.1044 -0.1957 -0.4117 1.0000 
0.0141 -0.1161 0.0119 -0.1576 -0.3147 0.6877 1.0000 
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APPENDIX E: STANDARDIZED REGRESSION 
COEFFICIENTS FROM REGRESSIONS IN PART IV 
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Table E.l. Standardized regression coefficients and multiple corre­
lation coefficients for regressions of commitment of 
financial resources to institutional sectors 
Independent Dependent indicators 
indicators^ 
%5 *6 %7 ^8 %9 
^1 
.037 .089 -.090 -.133 
** 
.230 
^2 
.186 -.090 -.195 -.748** 
ft* 
-.509 
^3 
.207** .010 -.070 -.124 
ft* 
.244 
^4 
.621** 
* 
.260 
** 
-.383 -.153 .130 
R .602 .325 .350 .723 .650 
R2 ** 
.362 
* 
.106 
* 
.122 
** 
.523 
ft* 
.423 
^Identification of indicators may be found in Table D.l. 
* 
Significant at .05 level. 
* 
Significant at .01 level. 
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Table E.2. Standardized regression coefficients and multiple corre­
lation coefficients for regressions of commitment of 
personnel to institutional sectors 
Independent Dependent indicators 
indicators ^12 ^13 ^14 
^1 
-.054 ,.096 .029 -.079 .003 
^2 
-.135 -.144 
** 
-.391 -.067 -.203 
S 
.045 .044 -.035 .014 .058 
^4 
.068 -.070 -.144 .036 .022 
R .210 .136 .328 .135 .229 
.044 .089 
* 
.107 .018 .052 
^Identification of indicators may be found in Table D.l. 
* 
Significant at .05 level. 
* 
Significant at .01 level. 
2 76 
Table E.3. Standardized regression coefficients and multiple corre­
lation coefficients for regressions of education status 
indicators 
Independent Dependent indicators 
indicators^ Xl7 %18 
^1 
.034 .031 
^2 
.454** .069 
^3 
.141 .036 
^4 
-.100 -.177 
S .104 .112 
^10 
,103 .030 
R .513 .202 
.263** .041 
^Identification of indicators may be found in Table D.l. 
** 
Significant at the .01 level. 
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Table E.4. Standardized regression coefficients and multiple corre­
lation coefficients for regressions of employment status 
indicators 
Independent Dependent indicators 
indicators X.^ X ^ 
15 16 
** ** 
X .177  . 392  
** 
Xg - . 306  . 076  
Xg  . 156*  . 160  
** * 
X, ,  . 197  - . 259  
14  
** , 
. 857  - . 394  
X^g  - . 036  . 042  
R . 836  . 532  
2 *A ** 
R .699  . 283  
^Identification of indicators may be found in Table D.l. 
* 
Significant at the .05 level. 
* 
Significant at the .01 level. 
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Table E.5. Standardized regression coefficients and multiple corre­
lation coefficients for regressions of income status 
indicators 
Independent Dependent indicators 
indicators^ %23 *24 
** 
^1 
-.049 .293 
^2 
-.265 -.051 
^3 
-.154 .151 
** 
.298 -.146 
** 
^8 
.287 -.107 
^13 
.076 -.065 
** 
^17 
.427 .178 
** ** 
00
 
-.245 .373 00
 
** 
^15 
— .466 -.656 
** 
^16 
.092 -.315 
R .705 .610 
2 ** ** 
R .496 .372 
^Identification of indicators may be found in Table D.l. 
* 
Significant at the .01 level. 
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Table E.6. Standardized regression coefficients and multiple corre­
lation coefficients for regressions of housing status 
indicators 
Independent Dependent indicators 
indicators^ 
^21 ^22 
^1 
.161 -.129 
^2 
.065 .092 
^3 
-.073 .037 
** 
^4 
-.403 .148 
ft* 
^7 
-.138 -.419 
Xi2 .004 -.051 
** 
^17 -.471 
.181 
00
 
.069 -.007 00
 
ft 
^15 
-.389 -.076 
** 
^16 
-.135 .561 
* 
^23 
.134 -.329 
ft 
^24 
-.235 -.261 
R .799 .662 
2 ft* ft* 
R .639 .438 
^Identification of indicators may be found in Table D.l. 
* 
Significant at the .05 level. 
** 
Significant at the .01 level. 
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Table E.7. Standardized regression coefficients and multiple corre­
lation coefficients for regressions of health status 
indicators 
Independent Dependent indicators 
indicators^ Xgg 
^1 
.195 .377 
A* 
^2 
-.050 -.649 
^3 
-.190 .027 
** 
^4 
.204 -.232 
A 
^6 
-.089 .133 
^11 
-.127 .069 
** 
^7 
.063 -.549 
00 
.136 
* 
.107 
^15 
.050 .077 
** ** 
-.407 - . 2 8 2  
^23 
-.082 .060 
-.121 -.005 
** 
X21 .429 -.121 
** 
^22 
-.055 .285 
R .630 .917 
2 ** A* 
R .397 .841 
^Identification of indicators may be found in Table D.l. 
A 
Significant at .05 level. 
Significant at .01 level. 
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Table E.8. Standardized regression coefficients and multiple corre­
lation coefficients for regressions of public safety 
status indicators 
Independent Dependent indicators 
indicators^ 
=25 *26 
* 
^1 
.090 -.240 
** ** 
^2 
.593 .552 
S 
.022 .061 
^4 -.016 .093 
^9 
.294 .245 
^14 
-.009 -.087 
** ** 
^17 
-.920 -.768 
00
 
.071 .239 
00
 
** A 
^15 
.934 .712 
^16 
.065 .143 
^23 
.022 -.017 
* 
^24 
-.216 -.228 
R .886 .704 
2 ** ** 
R .785 .495 
^Identification of indicators may be found in Table D.l. 
* 
Significant at the .05 level. 
* 
Significant at the .01 level. 
